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(54) CIRCUIT BOARD FOR OPTICAL ELEMENT 

(57)Abstract 

PURPOSE: To provide a circuit board for mounting integrated 
circuit elements, e.g. CCD sensors, in which the circuit board is 
provided with the function as a collective board and the connecting 
points with external circuit are decreased. 

CONSTITUTION: A transparent board 1 of plastic film, for example, 
is employed and a transparent slit region, i.e., a window part 7, is set 
in the transparent board 1 so that the light enters into an integrated 
circuit element mounted thereon and leaves therefrom only through 
the window part 7. A plurality of electrodes 2 corresponding to the 
integrated circuit elements along the longitudinal direction of the 
window part 7 are disposed on the surface of the transparent board 
1. A plurality of collective electrodes 3 extending in the longitudinal 
direction of the window part 7 are disposed in the regions 
corresponding to the electrodes 2 on the other side of the 
transparent board 1. The electrodes 2 and the collective electrodes 
3 are connected electrically through electrical connecting parts 20 
penetrating the transparent substrate 1. An anticharging layer 6 and 
a shading layer 5 for defining the window part 7 are provided, as 
required. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] It is the circuit board for optical elements for mounting the integrated circuit device which generates light 
and/or detects light. A transparence substrate. In a window part [ which makes the light which is formed as a 
transparence field of the shape of a slit of said transparence substrate, and carries out incidence to said integrated 
circuit device and/or, which carries out outgoing radiation from said integrated circuit device penetrate ], and 1st 
[ of said transparence substrate ] principal plane top Two or more electrodes which corresponded to said integrated 
circuit device, respectively, and were prepared in one side of said window part at least along with the longitudinal 
direction of said window part, Two or more intensive electrodes which are prepared in the field corresponding to 
said electrode in the 2nd principal plane top which is in an opposite hand with said 1st principal plane about said 
transparence substrate, and are prepared so that it may extend in the longitudinal direction of said window part, 
respectively. The circuit board for optical elements which has the electrical installation section which penetrates 
said transparence substrate and by which said each intensive electrode is connected to the thing and the electric 
target of the plurality of said electrodes through said electrical installation section, respectively. 
[Claim 2] The circuit board for optical elements according to claim 1 in which said electrode is constituted by the 
layered product which has the 2nd metal layer formed on the 1st metal layer and the 1st metal layer, and said 2nd 
metal layer is formed so that sticking by pressure or heat weld of an electrical part or electronic parts may be 
possible on it. 

[Claim 3] The circuit board for optical elements according to claim .1 or 2 which said electrode and/or said intensive 
electrode become from the alloy containing Au, Ag, Cu, nickel, Cr, .W,»Sn, Pb, any one metal in a pewter, or them. . 1 
[Claim 4] said two or more intensive electrodes — respectively — ** — the circuit board for optical elements given 
in claim 1 thru/or 3 any 1 terms by which two or more terminals for. external connection joined electrically are 
prepared in said the 1st principal plane and/or said 2nd principal plane. 

[Claim 5] The circuit board for optical elements according to claim 4. which' said terminal for external connection 
becomes from the alloy containing Au, Ag, Cu, nickel, Cr, W, Sn, Pb, any one metal in a pewten or them. 
[Claim 6] The circuit board for optical elements according to claim 4 or 5 in which said terminal for external 
connection is prepared in said 1st principal plane, and the electrical installation section for connecting electrically 
said each terminal for external connection and said each intensive electrode is prepared by penetrating said 
transparence substrate. 

[Claim 7] The circuit board for optical elements given in claim 1 in which the common electrode to which some two 
or more electrodes of said electrodes are connected in common is prepared on said 1st principal plane, and the 
terminal for external connection further connected to said common electrode electrically is prepared thru/or 6 any 
1 terms. 

[Claim 8] The circuit board for optical elements given in claim 1. thru/or 6 any 1 terms by which the protection- 
from-light layer to demarcate said window part and for light not penetrate fields other than said window part in said 
transparence substrate is prepared in contact with said window part on said 1st principal plane and/or said 2nd 
principal plane. 

[Claim 9] The circuit board for optical elements given in claim 1 thru/or 6 any 1 terms established in contact with 
said window part so that a protection—from- light layer to demarcate said window part and for light not penetrate 
fields other than said window part in said transparence substrate may correspond to said electrode on both sides of 
said window part on said 1st principal plane. 

[Claim 10] The circuit board for optical elements given in claim 1 thru/or 6 any 1 terms by which the protection- 
from-light layer to demarcate said window part and for light not penetrate fields other than said window part in said 
transparence substrate is prepared on said 1st principal plane on said electrode and in said adjoining inter-electrode 
clearance. 

[Claim 11] The circuit board for optical elements given in claim 1 thru/or 6 any 1 terms by which the antistatic layer 
which has conductivity is prepared on said 2nd principal plane. 

[Claim 12] The circuit board for optical elements according to claim 11 prepared so that said antistatic layer may 
consist of members which have protection—from- light nature, said window part may be demarcated and light may 
not penetrate any fields other than said window part in said transparence substrate. 

[Claim 13] said 2nd principal plane — from said window part — or the circuit board for optical elements given in 
claim 1 thru/or 6 or 9, or 10 any 1 terms in which the transparent material for drawing the light to said window part 
is attached further. 
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[Claim 14] The circuit board for optical elements given in claim 1 thru/or 6 any 1 terms by which the low reflecting 
layer is prepared in the plane of composition of said electrode, said terminal for external connection and/or said 
intensive electrode, and said transparence substrate. 

[Claim 15] The circuit board for optical elements given in claim 8 thru/or 10 any 1 terms by which the low reflecting 
layer is prepared in the plane of composition of said protection— from-light layer and said transparence substrate. 
[Claim 16] The circuit board for optical elements according to claim 11 or 12 by which the low reflecting layer is 
prepared in the plane of composition of said antistatic layer and said transparence substrate. 
[Claim 1 7] Claim 1 by which the transparent protective layer is prepared on said 2nd principal plane so that said 
window part may be covered at least 6 or 8 thru/or the circuit board for optical elements given in 12 any 1 terms. 
[Claim 18] The circuit board for optical elements given in claim 1 thru/or 6 any 1 terms by which said transparence 
substrate is constituted from an ingredient of the shape of a film which has flexibility. 

[Claim 19] The circuit board for optical elements according to claim 18 by which said transparence substrate is 
constituted from one sort or these copolymers of polyethylene terephthalate, polyethylenenaphthalate, a polyamide, 
a polyether, polysulfone, polyether sulfone, a polycarbonate, polyarylate, polyether imide, a polyether ether ketone, 
polyimide, and the Pori parabanic acid. 

[Claim 20] It is the circuit board used within the optical reader for the integrated circuit device for optical reading 
which has a bump for connection being mounted, and reading a manuscript optically. A transparence substrate, In a 
window part [ which makes the light which it is formed as a transparence field of the shape of a slit of said 
transparence substrate and carries out incidence to said integrated circuit device penetrate ], and 1st [ of said 
transparence substrate ] principal plane top said integrated circuit device — respectively — ** — it being used for 
electrical installation and with two or more electrodes prepared in one side of said window part at least along with 
the longitudinal direction of said, window part Two or more intensive, electrodes which are .prepared in .the .field - - . 
corresponding to said electrode in the 2nd principal plane top which is in an opposite hand with said 1 st principal 
plane about said transparence substrate, and are prepared so that it may extend in the longitudinal direction of said 
window part, respectively, Have the electrical installation section which penetrates said transparence substrate, and 
it considers as the direction which the longitudinal direction of said window part-crosses to the relative migration 
direction of said manuscript within said optical reader. The circuit board for optical elements by which said each 
intensive electrode is connected to the thing and the electric target of the plurality of said electrodes through said 
electrical installation section, respectively. 

[Claim 21] It is the circuit board used within the optical image formation equipmentwhich the integrated circuit 
device for optical image formation which has a bump for connection is mounted, and forms an image optically to a 
photo conductor. A transparence substrate, In a window part [ which makes the light by which is formed as a . 
transparence field of the shape of a slit of said transparence substrate, and outgoing radiation is carried out from 
said integrated circuit device penetrate ]; and 1st [of said transparence substrate ] principal plane top said . . 
integrated circuit device .: — respectively — ** : — it being used for electrical installation and with two. or more 
electrodes prepared in one side of said window part at least along with the longitudinal direction of said window part 
Two or more intensive electrodes which are prepared in the field corresponding to said, electrode in the 2nd principal 
plane top which is in an opposite hand with said 1st principal plane about said transparence substrate, and are 
prepared so that it may extend in the longitudinal direction of said window part, respectively, Have the electrical 
installation section which penetrates said transparence substrate, and it considers as the direction which the 
longitudinal direction of said window part crosses to the relative migration direction of said photo conductor within 
said optical image formation equipment. The circuit board for optical elements by which said each intensive 
electrode is connected to the thing and the electric target of the plurality of said electrodes through said electrical 
installation section, respectively. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the circuit board for optical elements especially used for an optical 
reader, optical image formation equipment, an optical printer, etc. about the circuit board for optical elements for 
mounting the integrated circuit device which performs light / electric conversion, and the electrical and electric 
equipment / optical conversion. 
[0002] 

[Description of the Prior Art] An electronic circuitry is applied in a broad field and the formation of small lightweight 
of a device, high-speed-operation-izing, high-degree-of-accuracy-ization, etc. are advancing until it results [ frqiua 
business machine ] in household articles, a toy, etc. in recent years. Also in the field of various kinds of terminal 
equipments for an image input including high speed facsimile, a scanner, and a feltboard mold copy machine, the 
copy machine represented by electrophotography etc., it is quality, it is high resolution and a halftone image can also 
be treated appropriately, and structure is simple and compact and the need over the low device of cost has been 
increasing. 

[0003] In a terminal equipment for an image input which was mentioned above, optical information is changed into 
the electrical signal using image sensors. Drawing 28 is type section drawing showing an example of the 
configuration of the conventional image sensors. The protection-from-light layer .52 which consists of a metal is 
formed on a glass substrate 51, a part of protection-from-light layer 52 is cut by the long and' slender configuration, 
and it forms slit section 52a. Slit section 52a is prolonged in the direction right-angled in graphic display space, and 
drawing 28 serves as a sectional view in a flat surface vertical to the longitudinal direction of this slit section 52. 
The transparence insulating layer 53 is formed and the electrode 54 electrically connected to two or more photo 
detector 56 and this photo detector 56, respectively is formed on the transparence insulating layer 53 so that the 
protection-from-light layer 52 and slit section 52a may be covered. The photo detector 56 is arranged so that the 
longitudinal direction of slit section 52a may be met Furthermore, transparent protection layer 55 is formed so that 
the transparence insulating layer 53, an electrode 54, and the whole photo detector 56 may be covered, and the 
transparence conductive layer 57 is formed in the front face of transparent protection layer 55, Le., the maximum 
front face of these image sensors. These image sensors are manufactured as a thing of one apparatus. The photo 
detector 56 consists of thin film sensors which consist of an amorphous silicon here. 

[0004] When reading the alphabetic character and graphic form on a manuscript 59 using these image sensors, 
further, the light source 58 is formed in a glass substrate 51 side, slit section 52a is passed, it is reflected on the 
front face of a manuscript 59, and the light 61 from the light source 58 should be made for a manuscript 59 to be 
arranged on the front face by the side of the transparence conductive layer 57, and for a manuscript 59 to be able 
to be made to carry out arrow-head directional movement of the graphic display dotted line with a roller 60, and just 
to carry out incidence to a photo detector 56. The image input by line scan will be performed by conveying a 
manuscript with a roller 60 in this condition. 

[0005] Since it is necessary to arrange two or more photo detectors 56 to the longitudinal direction of slit section 
52a, the photo detector which used the amorphous semiconductor as a photo detector 56 has been used 
conventionally. However, it has the trouble that a speed of response is small, greatly [ an amorphous component has 
low photodetection sensibility and / degradation of a property when a long duration exposure is carried out at light ]. 
A reading rate cannot be enlarged when using the photo detector using an amorphous semiconductor by this. 
[0006] On the other hand, it has the description that photosensitivity is high and the photo detector using a crystal 
semi-conductor has a large speed of response. Therefore, if a scanner etc. is constituted using a photo detector 
with a crystal semi-conductor, reading by the high speed will become possible. Since it is difficult to consider as the 
configuration of one apparatus when manufacturing image sensors using the semiconductor device of crystal 
system, a crystal system semiconductor device and the circuit board are manufactured independently, it is a 
multichip method and two or more crystal system semi-conductor photo detector components are made combined 
with the circuit board after that Thus, the image sensors of high sensitivity and a high-speed reading mold are 
manufactured. In this case, since the quality judging of each component can be performed before assembling a 
sensor device, when only a good semi-conductor photo detector chooses only the good circuit board beforehand on 
the occasion of an assembly, the yield of a sensor device can be raised and a cost cut can be attained. 
[0007] this invention persons started examination aiming at the further amelioration of image sensors etc. First, this 
invention persons considered the configuration which can approach [ whether a semiconductor device and a 
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manuscript are made and ], in order to measure the decrease in power output of the light source used for reading of 
a manuscript etc. That is, it also examined considering the activity of an ultra-thin glass substrate with a thickness 
of 0.1mm or less, and using a plastic film as a substrate as the transparent circuit board for mounting a 
semiconductor device. Here, semiconductor devices are that in which the pad which consists of gold, aluminum, etc. 
is prepared as a terminal for external connection, and the thing of a **ACHIPPU mold. 

[0008] The circuit board which uses a plastic film and a sheet as a base material here is explained. Plastics has 
flexibility, and electrode formation of a up to [ the circuit board made from plastics ] can also be easily performed 
for high productivity, maintaining a substrate at low temperature with sputtering or a vacuum deposition method. 
Although the circuit board to which current uses a plastic film and a sheet as a base material is especially used for 
the extreme bending part or the part expected lightweight-ization widely, making it use it future still more widely is 
expected with high integration of an electronics device, and the formation of small lightweight. 
[0009] 

[Problem(s) to be Solved by the Invention] However, since the circuit board which this invention persons become 
from plastics consisted of an insulator and it was easy to be charged, static electricity generated by friction etc. 
tended to be charged on a front face, and the effect of electrification found out attaining to the semiconductor 
device mounted in this circuit board. An error arises in an output signal, a noise occurs in the circuit which 
turbulence arises, consequently is connected to this circuit board, or, specifically, induction of the malfunction is 
carried out. When using it for the image sensors of an adhesion mold especially and a manuscript and this circuit 
board rub, the effect of this electrification is serious. 

[0010] Moreover, although light is irradiated through the circuit board from the light source at the manuscript which 
moves in the bottom of the transparent film-like circuit board and a manuscript is read in an optical reader, the light 
from the light source is reflected multiply between a manuscript and the circuit" board. Since turbulence arose in the 
output signal of a photo detector when the photo detector for reading received this light reflected multiply, that 
right reading may not be performed also found out this invention persons. 

[0011] The argument same with having stated here arranges many semi-conductor light emitting devices, and is 
applied also to the optical image formation component which forms an image in a photo conductor by the light from 
these semi-conductors light emitting device. 

[0012] Furthermore, in the case of the circuit board for optical elements of a multichip method in which two or more 
components for reading (photo detector) and image formation components (light emitting device) are carried, it is 
necessary to prepare many electrodes jjsed for the connection of 1 to 1 between the I/O , circuit which drives these 
components electrically or receives the signal from a component, and -these components on the optical element 
circuit board. For this reason, the electrical installation of an I/O circuit and the optical element circuit board tends 
to take skill, and connection dependability tends to fall further. When it reads with image sensors etc. and width of 
face is enlarged, many the parts, photo detectors, etc. will be carried on the circuit board, and the number of 
electrodes on a substrate also increases rapidly. 

[0013] Then, since a photo detector and a light emitting device are connected with matrix wiring, forming an 
intensive substrate in the medium of the circuit board for optical elements and an I/O circuit is performed. In this 
case, what is necessary is just to connect the intensive electrode and I/O circuit on an intensive substrate, after 
performing electrical installation of the circuit board and an intensive substrate. By forming an intensive substrate, it 
becomes possible by accessing a small number of intensive electrodes from an I/O circuit side compared with an 
element number to drive the component of arbitration or to receive a signal from the component of arbitration. 
However, in forming an intensive substrate, while the part cost goes up, there is a trouble that the manday for the 
electrical installation of the circuit board and an intensive substrate is required. Moreover, when the number of the 
components mounted increases, the number of intensive electrodes will also increase in proportion [ almost ] to 
increment actually. Then, to offer these intensive substrate and an intensive electrode by the reliable approach by 
low cost is desired. To give the function as an intensive substrate to the circuit board for optical elements itself 
furthermore is also desired. 

[0014] The object of this invention is equipped also with the function as an intensive substrate, and is to offer the 

circuit board for optical elements which decreased the connection place with an external circuit. 

[0015] 

[Means for Solving the Problem] The circuit board for optical elements of this invention is the circuit board for 
optical elements for mounting the integrated circuit device which generates light and/or detects light. A 
transparence substrate, In a window part [ which makes the light which is formed as a transparence field of the 
shape of a slit of said transparence substrate, and carries out incidence to said integrated circuit device and/or, 
which carries out outgoing radiation from said integrated circuit device penetrate ], and 1st [ of said transparence 
substrate ] principal plane top Two or more electrodes which corresponded to said integrated circuit device, 
respectively, and were prepared in one side of said window part at least along with the longitudinal direction of said 
window part, Two or more intensive electrodes which are prepared in the field corresponding to said electrode in the 
2nd principal plane top which is in an opposite hand with said 1st principal plane about said transparence substrate, 
and are prepared so that it may extend in the longitudinal direction of said window part, respectively, It has the 
electrical installation section which penetrates said transparence substrate, and said each intensive electrode is 
connected to the thing and the electric target of the plurality of said electrodes through said electrical installation 
section, respectively. 

[0016] Hereafter, the circuit board for optical elements of this invention is explained. Although it can be used for 
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various kinds of applications, typically, the circuit board for optical elements of this invention mounts the integrated 
circuit device for light-receiving, and the image sensors of an optical reader can be constituted, or it mounts the 
integrated circuit device for luminescence, and it can be used for it as a recording head of equipments write-in 
[ optical ], such as an optical printer. 

[0017] In this invention, integrated circuit devices are electronic-circuitry components which have 1 thru/or two or 
more light-receiving eels or 1 thru/or two or more luminescence eels, and these light-receiving eels and 
luminescence eels are made to accumulate on a semi-conductor substrate preferably. If such an integrated circuit 
device is illustrated, a photodiode die, a photodiode array, a CCD (charge-coupled device) die, CCD series, an LED 
(light emitting diode) die, an LED array, LD (laser diode) die, LD array, etc. will be mentioned. 
[0018] When it constitutes image sensors using the circuit board for optical elements of this invention, a light- 
receiving integrated circuit device is made joined to the electrode on the 1st principal plane. In this case, it is 
desirable to use that in which the bump for connection is formed as a light-receiving integrated circuit device. A 
light-receiving integrated circuit device turns the light-receiving side to a window part side, and is arranged. Since it 
is common to consider as the configuration which detects the light which the manuscript irradiated from the light 
source in the case of image sensors, and was reflected with the manuscript, a manuscript is arranged to a 2nd 
principal plane side, and it carries out incidence to a transparence substrate from a 1st principal plane side, and the 
light from the light source penetrates a window part, and is taken as a configuration which is reflected with a 
manuscript, penetrates a window part again, and is inputted into a light-receiving integrated circuit device. At this 
time, without influencing the light from the light source of a light-receiving integrated circuit device, it is necessary 
to take into consideration arrangement of a light-receiving integrated circuit device so that incidence may be 
carried out to a window part. Specifically, it is necessary to arrange a light-receiving integrated circuit device so 
that all right above [ a window part ] parts may not be covered. Moreover, although' it is"common to "read the image 
data on a manuscript, moving a manuscript and image sensors relatively, it is desirable to arrange image sensors so 
that the longitudinal direction of a window part may be suitable in the direction crossed to the migration direction of 
this relative manuscript 

[0019] When it constitutes image formation equipments, such as an optical printer, using the circuit board for optical 
elements of this invention, a luminescence integrated circuit device is made joined to the electrode on the 1st 
principal plane so that the luminescence side of a luminescence integrated circuit device may turn to a window part 
side. In this case, it is desirable to use that in which the bump for connection is formed as a luminescence 
^integrated circuit device. The light by which outgoing radiation was carried out from the luminescence integrated - s 
circuit device according to the record signal penetrates a window part, and it carries out incidence to the front face 
of the photo conductor arranged at the 2nd principal plane side. Although it is common to record moving a photo 
conductor relatively to a luminescence integrated circuit device, it is desirable to make it suitable [ the longitudinal 
direction of a window part ] in the direction crossed to the migration direction of this relative photo conductor. What 
is necessary is just to make it the revolving shaft and longitudinal direction of a window part be parallel, when a ~ r.' 
photo conductor is the thing of a cylindrical shape. 

[0020] a window part is penetrated as a transparence substrate used for the circuit board for optical elements of 
this invention — things — it is desirable that the permeability over light is high, and it is preferably desirable that it . 
is 80% or more more preferably 70% or more at least 60% or more. As a base material which constitutes a 
transparence substrate, it is desirable to use a plastic film from points, like handling nature, flexibility, mass- 
production nature, and thickness is further made thin and transparency distance of light can be made small. If a 
desirable base material is illustrated, the plastic film which consists of a homopolymer or copolymers, such as 
polyester, such as polyethylene terephthalate (PET) and polyethylenenaphthalate (PEN), a polyamide, a polyether, 
polysulfone, polyether sulfone (PES), a polycarbonate, polyarylate, BORIETERUIMIDO, a polyether ether ketone 
(PEEK), polyimide, and Pori parabanic acid, will be mentioned. Moreover, 10- 100- micro meter 20-50 micrometers are 
5-500 micrometers usually still more preferably suitable for the thickness of a plastic film preferably. Moreover, 
glass (flexible glass etc.) with flexibility is usable to this invention by the aforementioned thickness like a plastic film. 

[0021] In this invention, two or more electrodes prepared for accumulating in junction with a light-receiving 
integrated circuit device, a luminescence integrated circuit device, etc. are arranged so that the light which 
penetrates this window part may not be interrupted along with the longitudinal direction of a window part. In this 
case, an electrode may be prepared only in one side of a window part, and you may make it prepare two or more 
electrodes in the both sides of a window part, respectively. As an ingredient which constitutes an electrode, if a 
metal, conductive resin, etc. have conductivity, any objects can be used. However, the metal used as an ingredient 
of an electrode as usual electrode materials, such as Au, Ag, aluminum, nickel, Cr, Cu, and W, is desirable, and 
especially Cu is desirable from a viewpoint of an electrical property. 

[0022] As a still more desirable electrode, there are some which consist of a layered product of the 1st metal layer 
and the 2nd metal layer. The 1st metal layer constitutes the body of an electrode from an electrode of this layered 
product configuration, and the 2nd electrode layer is a layer for attaching electrical parts, such as a light-receiving 
integrated circuit device, by sticking by pressure or heat welding. There are that from which the 1st metal layer is a 
low reflecting layer, a thing from which the 2nd metal layer is a low reflecting layer, a thing by which the low 
reflecting layer is prepared in the front face of the 1st metal layer, a thing by which the low reflecting layer is 
prepared in the front face of the 1st and 2nd metal layers more preferably. About a low reflecting layer, it mentions 
later. 
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[0023] There is the following as the formation approach of the electrode in this invention, or the metal layer which 
constitutes this electrode. ** Form the metal thin film which consists of copper etc. on a transparence substrate 
with vacuum approaches, such as sputtering and a vacuum deposition method, etc. And the thin film formed by 
electrolysis plating or nonelectrolytic plating is thickened if needed, or the laminating of the dissimilar metal is 
carried out on a metal thin film. ** Prepare a metal layer directly on a transparence substrate by electroless 
deposition, and form an electrode. ** Apply conductive ink on a direct transparence substrate, and form an 
electrode. ** Paste up metallic foils, such as copper, on a transparence substrate with adhesives, and form an 
electrode. ** Carry out the cast of the resin which has transparency to metallic foils, such as copper. ** Prepare 
conductive resin by the approach equivalent to printing or it on a transparence substrate, and form an electrode. 
[0024] Moreover, in forming a metal electrode or a metal layer from the method (deposition) of putting under 
reduced pressure or the inside of a vacuum, in order to raise adhesion with a transparence substrate, a metal 
electrode, or a metal layer, it is desirable that the forming method which used ion, such as the sputtering method, 
the ion plating method, the ion cluster beam method, ionization vacuum deposition, and ion assistant vacuum 
deposition, uses. In order to raise the adhesion between a metal electrode and a transparence substrate or between 
a metal layer and a transparence substrate, an interlayer can be prepared between a metal electrode and a 
transparence substrate or between a metal layer and a transparence substrate. Although anythings can be used as 
an interlayer if it contributes to improvement in adhesion, the metal containing nickel, Cr, etc. or metallic 
compounds, resin, etc. are mentioned, for example. 

[0025] There are an approach of forming the metal electrode of predetermined magnitude on the 1st principal plane, 
using a mask etc. as an approach of forming a metal electrode in the 1st principal plane of a transparence substrate 
in this invention and the approach of forming so that it may become the pattern of predetermined magnitude by 
etching after forming a metal membrane all over the 1st principal plane. When how to carry out processing formation 7 
of the pattern of a metal electrode is explained concretely, there are the following approaches. ** Cover the part 
except becoming a metal electrode on the 1st principal plane using a resist, a mask, etc:, form a metal electrode 
with a predetermined circuit pattern directly after it, and remove a resist and a mask after pattern formation. ** On 
the metal membrane formed all over the 1st principal plane, a resist is used, and the pattern of a predetermined 
metal electrode is formed, cover a metal membrane with this pattern, carry out etching clearance of the metal 
membrane for a garbage after that, and remove a resist further. ** On the metal membrane formed all over the 1st 
principal plane, form masks, such as a resist, in the part except becoming a metal electrode, after that, thicken 
******** by electrolytic plating and form the metal electrode of a necessary pattern. Then, a resist is removed, 
flash plate etching is performed further, it leaves only a metal-electrode.part, and an unnecessary metal membrane 
is removed. 

[0026] In being the layered product which a metal electrode becomes from the 1st and 2nd metal layers, as an 
approach of carrying out processing formation of the pattern of a metal electrode, there is specifically the following. 
** To the 1st metal layer formed all over the 1st principal plane, the pattern of a predetermined metal electrode is 
formed using a resist, cover the 1st metal layer, carry out etching processing of the 1st metal layer of a garbage, 
and remove a resist further. In addition, the 2nd metal layer may be formed on it. ** On the 1st metal layer formed 
all over thelst principal plane, form masks, such as a resist, in parts. other than the part which should serve as a 
metal electrode, with electroplating or nonelectrolytic plating, thicken this metal layer, or carry out the laminating of 
the dissimilar metal, and form the pattern of a desired metal electrode. A resist is removed after that, flash plate 
etching is performed further, it leaves only a metal-electrode part, the 1st metal layer of an unnecessary part is 
removed, and an electrode is formed. The metal-electrode pattern which removes a resist after forming the 2nd 
metal layer on it depending on the case, performs flash plate etching further, leaves a metal-electrode part, removes 
an unnecessary metal membrane, and has the 2nd metal layer may be formed. ** On the 1st metal layer formed all 
over the 1st principal plane, after forming masks, such as a resist, in parts other than the metal electrode of a 
predetermined pattern, form the 2nd metal layer, remove a resist, perform flash plate etching further, and form a 
metal electrode by leaving only a metal-electrode part. ** Form the cascade screen which consists of the 1st metal 
layer and the 2nd metal layer all over the 1st principal plane, form masks, such as a resist, on the 2nd [ of the 
metal-electrode part of predetermined PA evening-N ] metal layer, after that, it leaves only a metal-electrode part, 
carry out etching clearance of the others, remove a resist further, and form a metal electrode. ** On the 2nd [ of 
the metal layer which consists of the low reflecting layer formed all over the 1st principal plane and the 2nd principal 
plane, the 1st metal layer, and the 2nd metal layer ] metal layer, after forming masks, such as a resist, in the part of 
a predetermined pattern, etching may be performed, a resist may be removed and the pattern of two or more metal 
electrodes, two or more intensive electrodes, a protection-from-light layer, and an antistatic layer may be formed. 
[0027] When making an electrode into a consisting [ of the 1st and 2nd metal layers ] layered product in this 
invention, as mentioned above, as for the 2nd metal layer, it is desirable to consider as the metal layer whose 
sticking by pressure or heat weld of an electrical part is enabled. Although such 2nd metal layer can be formed with 
vacuum approaches, such as sputtering, it is formed of gilding, solder plating, printing, etc. still more preferably. 
When using for example, a gilding layer as 2nd metal layer, there is the following in the formation approach of this 
gilding layer. ** Electroplate by the cyanidation alkaline bath. ** Electroplate by the neutral bath and the weak 
alkaline bath. ** Carry out by the general plating-with gold methods, such as a weak acidic bath using an organic 
acid, as the thickness of a gilding layer — usually — 0.05 micrometers - 80 micrometers — desirable — O.lmum- 
50-micrometer 0.1 micrometers - 0.5 micrometers - 50 micrometers 5 micrometers are more preferably suitable 
still more preferably. 
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[0028] When using a solder plating layer as 2nd metal layer, there is the following in the formation approach. ** 
Form with the electrolysis plating using a way fluoric acid bath, a phenolsulfonic acid bath, an alkanol sulfonic-acid 
bath, etc. ** Form with n one lectro lytic plating, such as permutation mold plating and a reduction deposit. ** Print 
soldering paste, such as cream solder, with screen printing etc. as the thickness of a solder plating layer — usually 
— 0.05 micrometers - 80 micrometers 2 micrometers - 0.5 micrometers - 50 micrometers 10 micrometers are more 
preferably suitable preferably. In this invention, solder has pointed out the metal and alloy of the low melting point 
which are used for junction between ingredients. Such especially a metal or an alloy has the melting point lower than 
723K at absolute temperature, for example, the metaled simple substance or metaled alloy of In, Sn, Pb, and Zn is 
mentioned. The Sn-Pb alloy which builds eutectic solder etc. is general. In addition, a HOMUBERUGU alloy, a 
MEROTTE alloy, new TOMME evening RU, the Palmaria metal, Lichtenberg alloy, a closing alloy, ROZUME evening 
RU, a Woods metal, RIBOWITCHI metal, low melting point solder, alkali-proof solder, eutectic solder, JIS solder, 
thermo electro motive force smallness solder, aluminum solder, etc. are mentioned. Furthermore, if it can be used for 
junction even if it is alloys other than what was mentioned as an alloy name, it can be used as 2nd metal layer. 
[0029] Also when using as a transparence substrate which used the heat-resistant low plastic film of course a little 
when a heat-resistant high substrate was used as a transparence substrate by forming a solder plating layer by the 
galvanizing method or printing, without using the melting solder bath which is an elevated temperature relatively 
when forming a solder plating layer, the 2nd metal layer can be formed with high dependability. Consequently, the 
approach using solder that connection dependability is high enables it to perform electrical installation between 
semiconductor devices, such as a light-receiving integrated circuit device, and an electrode. 
[0030] In addition, the ingredient of the electrode which described here, the formation approach, especially the 
formation approach of the ingredient which constitutes a metal electrode, and this metal electrode can apply as it is 
as the ingredients which constitute the protection-from-light layer prepared'in contact with the window part, and 
those formation approaches so that it may correspond to the below-mentioned intensive electrode, an antistatic 
layer, the terminal for external connection, and an electrode, and they can apply as it is further as the ingredient and 
the formation approach of a protection-from-light layer which are established on the 1st principal plane. 
[0031] In the circuit board for optical elements of this invention, two or more intensive electrodes are arranged at a 
2nd principal plane side. This intensive electrode is for performing junction of components, such as a light-receiving 
integrated circuit device and a luminescence integrated circuit device, and an other circuit boards and an electronic 
circuitry, and making it these components serve as topologies, such as matrix connection, equivalent electrically. 
Each intensive electrode is prepared as a common electrode to two or more components, respectively. On these 
descriptions, what is on a "common electrode", a call, and the 2nd principal plane about the thing on the principal • 
plane of [ 1st ] such common electrodes is called an "intensive electrode." The thing about the electrode which 
mentioned above the ingredient which constitutes an intensive electrode, and its formation approach, especially a 
metal electrode is applied as it is. Connection between the electrode on the 1st principal plane and an intensive 
electrode is made by the electrical installation section which penetrates a transparence substrate: About this 
electrical installation section, it mentions later. > 
[0032] Although electrical installation of an intensive electrode, and ah other circuit boards and an electronic 
circuitry can be performed also by joining the end of the lead wire for connection to the. intensive electrode itself, it 
is desirable that the terminal for external connection electrically connected to the intensive electrode is prepared, 
and it is made to carry out through this terminal for external connection. The terminal for external connection can 
be used also as a bump for making it join the bump on other circuit boards, and directly. The terminal for external 
connection can be prepared in both the 1st principal plane and the 2nd principal plane. When preparing in the 1st 
principal plane, it can consider as the same configuration as the electrode for integrated circuit devices, and 
connection of the terminal for external connection to an intensive electrode is made by the electrical installation 
section which penetrates a transparence substrate. On the other hand, when preparing in the 2nd principal plane, 
the terminal for external connection can be formed as a pad field linked to an intensive electrode. By preparing the 
terminal for external connection, in case electrical installation of this external circuit and this circuit board for 
optical elements is performed, the part which heat joins can be limited to the near part of the terminal for external 
connection, and it can prevent the effect of heat attaining to the whole circuit board. Therefore, even when using a 
heat-resistant low transparence substrate, it becomes joinable according to the solder in an elevated temperature. 
[0033] Furthermore, about some electrodes (plurality), it is possible to make common connection among the 
electrodes of a large number formed in the 1st principal plane to the common electrode prepared on the 1st 
principal plane, without connecting with the intensive electrode by the side of the 2nd principal plane. The 
configuration of this common electrode is the same as that of an intensive electrode, if the point established on the 
1st principal plane is removed. Connection between the electrode for integrated-circuit-device junction and a 
common electrode is made with the circuit pattern formed on the 1st principal plane. It is also possible to form the 
terminal for external connection in the edge of a common electrode. The circuit pattern which connects an 
electrode, a common electrode and these electrodes, and a common electrode can be simultaneously formed on the 
1st principal plane. 

[0034] The electrical installation section used for the electric connection between the electrode on the 1st principal 
plane or the terminal for external connection, and the intensive electrode on the 2nd principal plane is explained. 
There is the following as the formation approach of the electrical installation section. ** The electrode on the 1st 
principal plane, and the terminal for external connection and the intensive electrode on the 2nd principal plane which 
forms a through hole in a transparence substrate by using-drill, laser, etc. mechanical processing, covers a metal 
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membrane with electroless deposition etc. to the interior of this hole, and is formed in it are electrically connected 
by this metal membrane. As long as it is required, electroplating may be performed after electroless deposition. ** 
Form a through hole in a transparence substrate with solutions, such as an acid, alkali, and an organic solvent, cover 
the gold layer film with electroless deposition etc. to the inner surface of a hole, and form the electrical installation 
section. Electrical installation of an electrode, or the terminal for external connection and an intensive electrode is 
performed by this metal membrane. As long as it is required, electroplating may be performed after electroless 
deposition. ** the electrode by the side of the 1st principal plane, and the intensive electrode by the side of the 2nd 
principal plane — ** — join a double-sided electrode electrically by applying mechanical pressure which is inserted 
in between and applying heat simultaneously. ** In an above-mentioned case, apply a mechanical pressure to inter- 
electrode [ of both fields ] like **, and join both electrodes electrically. ** in an above-mentioned case, a 
mechanical pressure is applied to inter-electrode [ of both fields ] like **, an electrical potential difference is 
impressed between two electrodes still more nearly simultaneous, and both electrodes are electrically joined with 
the Joule's heat to generate — etc. (resistance welding) etc. — an approach is mentioned. Furthermore, a through 
hole can be formed in a transparence substrate by mechanical processing using ** drill, laser, etc., and the electrical 
installation section can be prepared also by filling up the interior of this hole with conductive resin or a conductive 
paste. In this case, the electrode on the 1st principal plane, and the terminal for external connection and the 
intensive electrode on the 2nd principal plane are electrically connected by conductive resin and the conductive 
paste. Bonding strength can also be raised while raising the conductivity of conductive pastes by calcinating at this 
time. 

[0035] In this invention, when an electrode and an intensive electrode are constituted from a metal, in order to 
prevent the multiple echo by the echo of the light in the front face of these metals, a low reflecting layer can be 
prepared; A low reflecting layer may serve as an electrode and may prepare it between an-eleetrode and a 
transparence substrate. In the case of the layered product which an electrode becomes from the 1st and 2nd metal 
layers, a low reflecting layer may. serve as the 1st metal layer or the 2nd metal layer, may prepare them between the 
1st metal layer and a transparence substrate, and may be prepared on the 2nd metal layer. 

[0036] The visible-ray reflection factor of 5% or less of thing is still more preferably desirableasalow reflecting 
layer 10% or less preferably 50% or less. If ****** which can constitute a low reflecting layer is illustrated, 
phosphorus compounds, such mixture, etc., such. as sulfides, such as nitrides, such as carbide, such as oxides, such 
as metals, such as germanium, Si, Sn, W, and solder, and Cr, Cu, Fe, In, Mn, nickel, Pb, Pd, Pt, Ti, V, W, and B, W, and 
Cr, Zr, and nickel, Pb, Pd; Gu, and Fe, will be mentioned. Furthermore, what combined what could use the surface. . . 
reflection factor and mentioned above a ********** metal or metallic compounds for it-further by blackening 
processing or concavo-convex processing can be used. Blackening processing is processing a surface of metal and 
forming a layer with the low reflection factor of light here. As blackening processing, there is the approach of 
forming the layer of a metallic-oxide metallurgy group sulfide on a metal layer by the approach indicated by 
processing, JP,57-41378,A, JP,63-47375,A; etc. by the blackening agent of marketing, such as Meltex EBONORU; 
etc., for example. Moreover, the hardening mold resin which contains carbon black and a color pigment as a resist at 
the time of forming a metal electrode is used, and after the etching processing for forming the pattern of a: metal 
electrode may not remove this hardening mold resin, but may use it as a low reflecting layer. ■ 
[0037] In this invention, in order to make it light not penetrate parts other than a window part in a transparence 
substrate, it is desirable to prepare a protection-from-light layer. A protection-from-light layer demarcates a 
window part, and is formed in fields other than the window part on a transparence substrate along with a window 
part Moreover, the protection-from-light effectiveness increases further by forming a protection-from- light layer 
further on the electrode formed as a pattern for connecting components, such as a light-receiving integrated circuit 
device, or wiring. This protection-from-light layer can be prepared in all of the 1st and 2nd principal planes. When 
preparing in a 2nd principal plane side, the function as a protection-from-light layer is given to an antistatic layer, 
and, as for an independent protection-from-light layer, it is desirable to make it not prepare so that it may mention 
later, the light with which the light transmission of a protection-from-light layer is used for reading of an image or 
formation of an image — receiving — desirable — 50% or less — desirable — I — it comes out 5% or less of still 
more preferably 0% or less. Moreover, the low reflecting layer for preventing a multiple echo may be prepared 
between a protection-from-light layer and a transparence substrate. This low reflecting layer is the same as that of 
the low reflecting layer which is prepared in an electrode and which was mentioned above, and it can form by 
approach which was mentioned above. 

[0038] In this invention, there is the following as the formation approach of a protection-from-light layer. ** Form 
the metal layer which carried out the laminating of the low reflecting layers by which black chrome plating was 
carried out, such as a metal layer and copper oxide, and consider as a protection-from-light layer. ** Prepare the 
layer which distributed conductive fillers, such as metal particles, such as carbon black or/and platinum black, in the 
resin matrix, and consider as a protection-from-light layer. ** Form the film which distributed the pigment/color in 
resin, and consider as a protection-from-light layer. ** On a transparence substrate, carry out the laminating of the 
resin which has optical absorption nature in itself, such as the poly thiophene, and form it with a protection-from- 
light layer. 

[0039] 1 micrometer - 10 micrometers of thickness with a desirable protection-from-light layer are 0.05 
micrometers - 50 micrometers usually 2 micrometers - 5 micrometers still more preferably preferably. 
[0040] When forming an antistatic layer in a 2nd principal plane side so that it may mention later, the protection- 
from-light layer on the 1st principal plane is formed so that an antistatic layer may be met. Consequently, in 
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collaboration with an antistatic layer, as for a protection-from-light layer, the object for reading or light other than 
predetermined for writing prevent invading into a window part more effectively. In this case, as for a protection- 
from-light layer, it is desirable to form by the resin which needs to form so that effect may not be done to the light 
of photo conductor HE at the time of the electrical signal generated at the time of reading of a manuscript or image 
formation, and contains conductive small pigment/color. The protection-from-light layer on the 1st principal plane 
and the antistatic layer of the 2nd principal plane will demarcate the window part for passing only the light for 
manuscript reading, and the light for image formation, the window part demarcated as a lack part of a protection- 
from-light layer is usually made into the configuration of the shape of a straight slit — having — the width of face 
as the slit width — usually — O.lmm- it is 0.3mm - about 2mm preferably 50mm. 

[0041] In this invention, the antistatic layer for preventing electrification of the circuit board for optical elements 
can be prepared on the 2nd principal plane. In using it with a gestalt which rubs against a manuscript or a photo 
conductor when using it for the image sensors of an adhesion mold especially, in order to control electrification by 
frictional electricity, it is desirable to prepare an antistatic layer. Moreover, when preparing an antistatic layer, while 
preventing electrification, it is desirable to consider as a configuration which has protection-from-light nature and 
demarcates a window part in collaboration with a protection-from-light layer. The light transmission in the 
wavelength of the object for reading of such an antistatic layer or the light for writing is still more preferably [ 5% or 
less of] desirable 10% or less preferably 50% or less. Moreover, the low reflecting layer same with having mentioned 
above may be prepared between a transparence substrate and an antistatic layer. 

[0042] In order to demarcate a window part, as for the configuration of an antistatic layer, it is desirable to have 
opening of the shape of a slit corresponding to a window part, opening — usually — the shape of a straight line — it 
is — the width of face as slit width — usually — 0.1mm - 50mm width of face — 0.3mm - 2mm width of face is 
preferably desirable. The thickness of an antistatic layer 0.05 micrometers - 50 micrometers usually has 2 
micrometers - 5 micrometers still more preferably desirable [ moreover, ] 1 micrometer - 10 micrometers 
preferably. 

[0043] Opening prepared in an antistatic layer is good to arrange so that it may correspond between the electrode 
formed in the 1st principal plane of a transparence substrate, and a protection-from-light layer. Although not 
especially limited about the width of face of antistatic layer itself, it is desirable that they are the slit width of a 
window part, an EQC, or more than it namely, the width of face of an antistatic layer — desirable — the twice of 
the breadth of a window part — further — desirable — about 5 times — it is . Although it is also possible to make 
width of face of an antistatic layer equal on both sides whose window parts are pinched, in order to reduce more the 
effect of electrification to components, such asa light-receiving integrated circuit device, it is desirable to enlarge 
width of face in the direction of the side corresponding to a component. Specifically, the width of face of the side 
which corresponds to a component about a window part is 3mm - 10mm preferably 2mm - 100mm. . 
[0044] There is an approach which is described below as an approach 1 of forming an antistatic layer on the 2nd [ of a 
transparence substrate ] principal plane. ** Perform plating processing of black chrome plating, black chromate 
treatment, etc. to the 2nd principal plane, and form an antistatic layer. ** Form an antistatic layer by making it 
harden after printing what distributed conductive fillers, such as carbon black or/and a metal mark particle (for 
example, platinum black), in. the resin matrix. ** Form the metal layer which has a metal layer or a low reflecting 
layer, after that, perform etching and form an antistatic layer. 

[0045] Furthermore, when the thermal resistance of a transparence substrate is high, an antistatic layer can be 
formed by general approaches, such as plating, vacuum evaporationo, thermal spraying, and spreading heating. When 
resin with scarce thermal resistance, such as PET, a polycarbonate, and PES, is used as a transparence substrate, 
in order to avoid deformation of the transparence substrate by the heat at the time of the antistatic stratification, it 
is desirable to make preferably 150 degrees C or less of 120 degrees C or less of temperature at the time of the 
antistatic stratification into 100 degrees C or less still more preferably. 

[0046] There are some which are described below as an approach of forming an antistatic layer at low temperature 
comparatively. ** Make the epoxy resin of a 1 liquid hardening mold distribute conductive fillers, such as carbon 
black, beforehand, print this resin so that it may have opening, heat and stiffen predetermined temperature and form 
the antistatic film in it. The microcapsule which disassembles this 1 liquid hardening type of epoxy resin at 
predetermined temperature is distributed, and the catalyst which reacts with base resin into a microcapsule and 
triggers a hardening reaction is included. ** Decompose at predetermined temperature, use the resin which 
distributes in base resin and base resin and the curing agent which reacts harden by the aforementioned reaction, 
and distribute conductive fillers, such as carbon black, in this resin. And this resin is printed so that it may have 
opening, predetermined temperature is heated and stiffened and the antistatic film is formed in it. Moreover, since 
the antistatic effectiveness is heightened, it is also possible to prepare the electrode for touch-down in an antistatic 
layer, and to ground this electrode for touch-down. 

[0047] In this invention, the transparent material which makes an object condense the light by which leads the light 
from an object to a window part, or outgoing radiation is carried out to a 2nd [ of a transparence substrate ] 
principal plane side from a window part can be prepared. Objects are a manuscript in the case of a reader, and a 
photo conductor in the case of write-in equipment here. Anythings can be used if it has the function to make light 
condense or to draw light as a transparent material. If a desirable transparent material is illustrated, rod-lens arrays, 
such as a selfoc lens, the optical fiber array which bundled the glass optical fibre or the plastic optical fiber will be 
mentioned. When preparing a rod-lens array and an optical fiber array in the 2nd principal plane, considering as the 
configuration which does not prepare an antistatic layer is desirable. 
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[0048] Although the circuit board for optical elements by this invention can fully demonstrate that function with the 
configuration explained so far, in order to extend the life of the product using this circuit board for optical elements, 
it is desirable to prepare a protective layer in the maximum front face by the side of the 2nd principal plane for [, 
such as abrasion resistance, ] improvement. A protective layer is formed by pasting up a glass plate on a 2nd 
principal plane side, or applying UV hardening mold acrylic resin, a silicone rebound ace court agent, a silica sol 
agent, etc. As for especially this protective layer, it is desirable to prepare so that an antistatic layer may be 
covered thoroughly. The thickness of a protective layer is 1 micrometer - 200 micrometers, and is 5 micrometers - 
20 micrometers still more preferably 2 micrometers - 100 micrometers preferably. 

[0049] Moreover, in order to raise the endurance of the electric junction to the optical element arranged on the 
circuit board for optical elements of this invention, and this substrate, the whole component may be covered with 
hardening mold resin. The room-temperature-setting mold resin represented by UV hardening mold resin 
represented by acrylic UV hardening mold resin, silicone acrylate, etc. as the hardening mold resin here, such as 
heat-curing mold resin and an epoxy system, can use what mixed them. 
[0050] 

[Function] In the circuit board for optical elements of this invention, the electrode used for junction to an integrated 
circuit device is arranged on one field of a transparence substrate. By preparing the intensive electrode for 
collecting these electrodes in the field of another side of a transparence substrate, and connecting between these 
electrodes and intensive electrodes by the electrical installation section which penetrates a transparence substrate 
The circuit board itself in which an integrated circuit device is mounted will be equipped with the function as an 
intensive substrate, while connection places with an external circuit also decrease in number and dependability 
improves, it can approach on the surface of the circuit board, and an integrated circuit device can be mounted. 
[0051] - 

[Example] Hereafter, this invention is explained to a detail, referring to a drawing. 

[0052] As mentioned above, the circuit board for optical elements of this invention mounts the integrated circuit 
device for light-receiving, and the image sensors of an optical reader can be constituted, or it mounts the integrated 
circuit device for luminescence, and it can be used for it as a recording head of equipments write-in [ optical ], such 
as an optical printer. First, it explains using drawin g 1 about the case where the circuit board for optical elements 
based on this invention is used as image sensors of an optical reader. 

[0053] The transparence substrate 1 which is a film-like is fundamentally used for this circuit board for optical 
elements. Arrange the slit-like window part 7 to this transparence-substrate, and.it is made-.for • light to. penetrate 
this window part 7. Furthermore to the 1st principal plane, two or more metal electrodes 2 used for junction to the 
light-receiving integrated circuit device 13 for reading, respectively are arranged along with this window part 7. In 
the transparence substrate v1, in the 2nd principal plane in an opposite hand, two or more intensive electrodes 3 
prolonged in a window part 7 at a longitudinal direction are formed, and the intensive electrode 3 and a metal 
electrode 2 are mutually connected' electrically with the 1st principal plane by the connection 26 which penetrates 
the transparence substrate t at it. The metal electrode 2 is arranged so that transparency of the light in a window 
part 7 may not be checked; In drawing 1 , the array direction of a metal electrode 2, i.e., the longitudinal direction of 
a window part 7 or the intensive electrode 3, is a direction vertical to the space of drawing. Moreover, the intensive 
electrode 3 is arranged corresponding to the arrangement field of a metal electrode 2. 

[0054] Furthermore, on the 1st principal plane, the protection— from- light layer 5 for demarcating a window part 7 to 
an opposite hand is formed in the metal electrode 2 on both sides of the window part 7. The protection-from-light 
layer 5 is also prolonged in the longitudinal direction of a window part 7, and the amount of [ of the shape of a slit 
inserted with the protection-from-light layer 5 and each metal electrode 2 ] opening becomes the exposed surface 
of the window part 7 by the side of the 1st principal plane substantially. As for this protection-from-light layer, it is 
desirable to make it prepared also in the clearance between the adjoining metal electrodes 2. To prepare a 
protection-from-light layer in the clearance between metal electrodes, a protection-from-light layer needs to 
consist of ingredients which have electric insulation. Moreover, the antistatic layer 6 which has opening of the shape 
of a slit corresponding to a window part 7, and has conductivity and protection-from-light nature is formed in the 
2nd principal plane side. The antistatic layer 6 also has the function to demarcate a window part 7 by the 2nd 
principal plane side while preventing electrification by frictional electricity etc. Furthermore, the transparent 
protective layer 8 is formed so that the antistatic layer 6 and the intensive electrode 3 on the 2nd principal plane or 
the 2nd principal plane may be covered. Here, the transparent material which draws light, such as lenses, such as a 
selfoc lens, and a glass fiber array, may be prepared instead of an antistatic layer. 

[0055] When using it for the optical reader which inputs the image data of one screen by moving a manuscript and 
image sensors relatively, this circuit board for optical elements is arranged in a reader so that a window part 7 may 
turn to the direction where that longitudinal direction crosses the migration direction of a manuscript 14, and so that 
a 2nd principal plane side may counter a manuscript 14. In this case, incidence of the light from the light source 12 
for manuscript reading is carried out to this transparence substrate 1 from a 1st principal plane side, and it 
penetrates a window part 7, and a manuscript 14 irradiates, it is reflected according to the image pattern on a 
manuscript, and it penetrates a window part 7 again, and it carries out incidence to the light-receiving integrated 
circuit device 13 joined to the metal electrode 2. In addition, a manuscript 14 is conveyed by the graphic display 
longitudinal direction with the conveyance roller 40. 

[0056] What is necessary is here, just to attach a luminescence integrated circuit device in an electrode 2 instead 
of the light-receiving integrated circuit device 13, so that the luminescence side may turn to a window part 7 side in 
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using the circuit board for optical elements of this invention for optical write-in equipments, such as an optical 
printer. And what is necessary is just to arrange so that the 2nd principal plane of a transparence substrate may 
counter the sensitization side of a photo conductor. Moreover, it is also possible to adopt any of the format to 
which a photo conductor besides the format to which a manuscript which was mentioned above is moved is moved, 
or the format to which the circuit board for optical elements itself is moved, and since these portable type type 
shows only relative relation, it is theoretically equivalent to mutual. 

[0057] Furthermore, the example is explained about the circuit board for optical elements of this invention. Drawing 

2 shows the circuit board for optical elements of the 1st example. 

[0058] The field used as the slit-like window part 7 is inserted into the 1st principal plane (graphic display top face) 
of the film-like transparence substrate 1, the protection-from-light layer 5 is formed in one side, and two or more 
metal electrodes 2 are formed in the field of another side. The field of a window part 7 will be limited with these 
protection-from-light layer 5 and the metal electrode 2. Each metal electrode 2 is a strip-of-pa per- like thing, and it 
is arranged so that the longitudinal direction may become a right angle with the longitudinal direction of a window 
part 7. When this circuit board is applied to an optical reader, this circuit board will be arranged so that the 
longitudinal direction of a window part 7 may be suitable in the direction which crosses the relative migration 
direction of a manuscript and this circuit board. 

[0059] On the other hand, it is prepared in the principal plane of an opposite hand with the 2nd principal plane of a 
transparence substrate (graphic display underside), i.e., the 1st principal plane, so that two or more intensive 
electrodes 3 may become in parallel with mutual by the 1st principal plane corresponding to the field in which the 
metal electrode 2 is formed. Each intensive electrode 3 is the thing of the shape of a ribbon longer than the die 
length of the longitudinal direction of a window part 7. Furthermore, the antistatic layer 6 is formed in the 2nd 
principal plane. The antistatic layer 6 consists of ingredients which have protection-from-light nature and 
conductivity. The antistatic layer 6 is formed in the configuration which consists of things of the configuration which 
cut out opening corresponding to a window part 7 from the rectangle, i.e., the rectangular side, as shown in drawing 

3 (A). In addition, as shown in drawing 3 (B), it is good also as a thing of the shape of two ribbons prepared in the 
both sides of a window part 7. The transparent protective layer 8 is formed so that the whole surface of the 2nd 
principal plane, the intensive electrode 3, and the antistatic layer 6 may be covered. 

[0060] Here, the physical relationship of the metal electrode 2 by the side of the 1st principal plane and the 
protection-from-light layer 5, and the antistatic layer 6 by the side of the 2nd principal plane is explained. Each of 
these things has demarcated the field of a window part 7 substantially. However, the edge of a metal electrode 2 or. 
the protection-from-light layer 5 could be in agreement exactly to the edge of the effective area of the antistatic 
layer 6, and unless active jamming is done to the light which penetrates a window part 7, a few may push out to the 
edge of the effective area of an antistatic layer. Moreover, the dimension of the field surrounded by the protection- 
from-light layer, the field 2, i.e., the metal electrode, secured as a window part 7 by the 1st principal plane side, 5 
may differ from the dimension of opening of the antistatic layer 6 by the side of the 2nd principal plane, as long as * 
the common field which can penetrate light is formed. 

[0061] If the 1st principal plane is observed again, the terminal 30 for external connection of the number of the 
intensive electrode 3 and the same number is* formed in the part which is equivalent to one edge of the intensive, 
electrode 3 at the 1st principal plane, and hits the periphery section of this circuit board rtself. This terminal 30 for 
external connection is the thing of the shape of a pad used for connection with an external circuit, respectively, and 
is electrically connected with the intensive electrode 3 by 1 to 1 through the electric joint 20. The electric joint 20 
is formed so that the transparence substrate 1 may be penetrated. 

[0062] Moreover, each metal electrode 2 is electrically connected through either and the electric joint 20 of the 
intensive electrode 3, respectively. The sectional view shown in drawing 4 shows how both are connected through 
the electric joint 20. The light source 12 and the light-receiving integrated circuit device 13 are also drawn on 
drawing 4 as image sensors. Although it is a choosing [ it / as arbitration ] thing with which intensive electrode 3 it 
connects about each metal electrode 2, since the intensive electrode 3 is formed for the connection type which 
decreases the numbers of wiring, such as matrix connection, this contractor can understand easily what kind of 
thing a desirable thing is about the combination of connection of a metal electrode 2 and the intensive electrode 3. 
Moreover, 120 metal electrodes can be collected to eight intensive electrodes, for example. Drawing 5 (A) shows 
typically the physical relationship of each metal electrode 2 at the time of seeing from a 1st principal plane side, and 
each intensive electrode 3. In this drawing, the part surrounded by the thick wire among the parts with which the 
metal electrode 2 and the intensive electrode 3 have lapped shows the location where the metal electrode 2 and the 
intensive electrode 3 are connected actually. Moreover, it is shown by this drawing that the head configuration by 
the side of that window part 7 is [ the metal electrode 2 ] symmetrical as 2 sets [ 1 ] so that mounting of a light- 
receiving integrated circuit device or a luminescence integrated circuit device may become easy. Drawing 5 (B) is a 
typical sectional view corresponding to drawing 5 (A). 

[0063] As mentioned above, although the 1st example was explained, to this, various modifications are possible. In 
what was shown in drawing ; 6 , on both sides of the metal electrode 2, the terminal 30 for external connection 
considers as a group, and is prepared in the location which becomes an opposite hand in the window part 7. In this 
case, connection between the intensive electrode 3 and the terminal 30 for external connection can be aimed at by 
the electrical installation section 20 which penetrates the transparence substrate 1 by crooking the configuration of 
the intensive electrode 3 in a L character mold on the 2nd principal plane. 

[0064] Moreover, if just the antistatic layer 6 is enough as protection from light, it is also possible not to dare 
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prepare a protection-from- light layer. 

[0065] Typically as a light-receiving integrated circuit device or a luminescence integrated circuit device, the array 
mold device of the long picture which arranged two or more a majority of electron devices is used. When using the 
device of an array mold, a bump's number of metal electrodes formed in the device are assigned to the device, and 
are used for electric and mechanical support. Since many metal electrodes can be arranged along with a window 
part in the circuit board for optical elements of this invention, the point mechanically supported to the device of an 
array mold can be increased, and it is convenient. 

[0066] Drawing 7 is the top view showing typically the relation of the metal electrode and intensive electrode in the 
circuit board for optical elements of the 2nd example of this invention, some which are shown by sign 2c of the 
metal electrodes on the 1st principal plane although this circuit board is almost the same as that of the thing of the 
1st example — as for the intensive electrode 3. the thing is not connected. Instead, metal-electrode 2c is 
electrically connected to the common electrode 36 through the circuit pattern 35 formed on the 1st principal plane. 
This common electrode 36 serves as an alternative of one intensive electrode. The common electrode 36 is formed 
on both sides of each metal electrodes 2 and 2c in the opposite hand of a window part 7 on the 1 st principal plane, 
and has the configuration of the shape of a ribbon prolonged in the longitudinal direction of a window part 7. 
Terminal 30a for external connection which is the pad field used for connection with an external circuit is prepared 
in the edge of the common electrode 36. This terminal 30a for external connection has the same composition as the 
terminal 30 for external connection connected to the intensive electrode 3. In the case of this example, since the 
circuit pattern 35 and the common electrode 36 can be formed simultaneously with metal electrodes 2 and 2c, the 
substantial increment in the manday by preparing these does not have them. Moreover, compared with the case 
where ail metal electrodes are connected to an intensive electrode, the number of the electrical installation section 
20 which penetrates the transparence substrate l is reducible. 

[0067] The circuit board for optical elements of the 3rd example of this invention is shown in drawing 8 (A) and (B). 
In addition, the condition that the luminescence integrated circuit device 16 for image formation was mounted is 
shown by drawing 8 (B). On both sides of the window part 7, as for this example, the metal electrode 2 is formed in 
both sides. Consequently, since a window part 7 will be demarcated with the metal electrode 2 of the both sides in 
the 1st principal plane, the protection-from- light layer is not prepared. Of course, corresponding to the field in 
which the metal electrode 2 in each ** of a window part 7 is formed, the intensive electrode 3 is formed on the 2nd 
principal plane, respectively. That is, this circuit board has composition of the symmetry mostly about the flat 
surface vertical to the front face of the transparence substrate 1 including the center line of the longitudinal 
direction of a window part 7. >.,..,. 

[0068] In this circuit board for optical elements, the luminescence integrated circuit device 16 can be mounted so 
that it may straddle between two metal electrodes 2 which counter on both sides of a window part 7. In this case, 
there is luminescence side 16a of the luminescence integrated circuit device 16 right above a window part 7, and 
the window part* 7 is turned to, and the luminescence integrated circuit device 16 is joined to each of two metal 
electrodes 2 which counter "Boil that bump 16b for connection" on both sides of a window part 7. When using the 
circuit board for optical elements of this invention for equipment write-in [ optical ], since the light which passes 
window part of the circuit board is only the light from the light emitting device mounted in the circuit board, it may 
arrange a light emitting device like this example so that a window part may be covered. If it is such arrangement 
since a luminescence integrated circuit device will be supported at the ends, mechanical reinforcement improves. 
Even if it is the case of an optical reader, it can consider as a configuration whose device covers a window part top 
by using the device of the array mold which made the light-emitting part and the light sensing portion live together 
in the same package. 

[0069] Hereafter, the actual example of manufacture is given and this invention is explained still more concretely. 
[0070] Example of «manufacture 1» The circuit board for optical elements shown in drawing ; 9 was manufactured. 
Although this circuit board is the same as that of what was shown in the 1st example, it is different in that the 
protection-from- light layer, the antistatic layer, and the protective layer are not prepared. The light-receiving 
integrated circuit device 13 is joined to the metal electrode 2. 

[0071] The PES film with a thickness of 50 micrometers was used as a transparence substrate 1, by the DC 
magnetron sputtering method, the laminating of Cr (0.01 micrometers in thickness) and the Cu (0.3 micrometers in 
thickness) was carried out to the 1st and 2nd principal planes one by one, and the metal thin film was formed in 
them. Next, the breakthrough which should serve as the electrical installation section using a drill was formed in the 
location where electrical installation of a metal electrode 2 and the intensive electrode 3 is performed to this 
transparence substrate 1. In accordance with the location of this breakthrough, resist ink was applied on the metal 
thin film of locations other than the location in which these metal electrodes 2 and the intensive electrode 3 are 
formed so that a metal electrode 2 might be formed in a 1st principal plane side and the intensive electrode 3 might 
be formed in a 2nd principal plane side. The wall of a breakthrough was made to deposit a copper layer with a 
thickness of about 0.3 micrometers with nonelectrolytic plating. And the copper layer was prepared in the interior of 
a breakthrough, or the part of the exposed metal thin film by the thickness of about 5 micrometers with electrolysis 
plating. This copper layer turns into the 1st metal layer of a metal electrode. 

[0072] Next, the solder layer as 2nd metal layer which consists of a Sn-Pb alloy with a thickness of about 5 
micrometers was formed on the 1st metal layer with plating in an alkanol sulfonic-acid bath. Then, resist ink was 
removed and the unnecessary metal was removed. It means that the metal electrode 2 and the intensive electrode 3 
which are connected through the electrical installation section 20 were prepared in the transparence substrate 1 by 
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this. 

[0073] The thermosetting resin which is from silicone acrylate on a 1st principal plane side a window part 7 and its 
perimeter, and around a metal electrode 2 was applied. And two or more light-receiving integrated circuit devices 13 
which have a bump for connection are carried on the predetermined metal electrode 2, respectively, and it keeps at 
150 degrees C for 5 minutes under the pressure of 1 kgf/cm2, and resin was stiffened while performing junction to 
the light-receiving integrated circuit device 13 and a metal electrode 2. There was neither a crack in a joint nor 
peeling. The window part 7 was made to penetrate and the light from the light source 12 was irradiated at the 
manuscript which counters and moves to the 2nd principal plane. And the reflected light from the manuscript was 
detected by the light-receiving integrated circuit device 13, and reading by the optical reader was performed. 
Consequently, it was checked that it can read normally. 

[0074] Example of «manufacture 2» The circuit board for optical elements shown in drawing 10 was manufactured. 
Although this circuit board is the same as that of what was shown in the 1st example, a metal electrode 2 is the 
configuration that the laminating of 1st metal layer 2a and the 2nd metal layer 2b was carried out one by one, from 
the transparence substrate 1 side. Furthermore, on 2nd metal layer 2b, the protection-from-light layer 5 is formed 
except for the part in which the light-receiving integrated circuit device 13 is carried. A protection-from-light layer 
is prepared also in the clearance between the aajoining metal electrodes 2, and this protection-from-light layer 5 
has become the protection-from-light layer 5 on a metal electrode 2, and the thing of one. 
[0075] The PEEK film with a thickness of 50 micrometers was used as a transparence substrate 1, by the DC 
magnetron sputtering method, the laminating of Cr (0.01 micrometers in thickness) and the Cu (0.3 micrometers in 
thickness) was carried out to the 1st and 2nd principal planes one by one, and the metal thin film was formed in 
them. Next, resist ink was applied on the metal thin film of locations other than the location in which these metal 
' electrodes 2 and the intensive electrode 3 are formed so that a metal electrode- 2 might be formed in a 1st principal 
plane side and the intensive electrode 3 might be formed in a 2nd principal plane side. The breakthrough which 
should serve as the electrical installation section 20 using a drill was formed in the location where electrical 
installation of a metal electrode 2 and the intensive electrode 3 is performed. The wall of a breakthrough was made 
to deposit a copper layer with a thickness of about 0.3 micrometers with nonelectro lytic plating. And the copper 
layer was prepared in the interior of a breakthrough, or the part of the exposed metal thin film by the thickness of 
about 5 micrometers with electrolysis plating. This copper layer is set to 1st metal layer 2a of a metal electrode 2 
while it turns into the 1st layer of the intensive electrode 3. 

[0076] Next, the solder layer which consists. of a Sn-Pb alloy with a thickness of about 5 micrometers was formed 
on the copper layer with plating in an alkanol sulfonic-acid bath. 2nd metal layer 2b of a metal electrode 2 consists- 
of this solder layer. Then, resist ink was removed and the unnecessary metal was removed. It means that the metal 
electrode 2 and the intensive electrode 3 which are connected through the electrical installation section 20 were 
prepared in the tran spa re nee. substrate 1 by this. 

[0077] Next, printed the thermosetting resin containing a black pigment, it was made to heat and harden, and the 
protection-from-light layer 5 was formed so that a 1st principal plane side might pinch a window part 7. The 
protection-from-light layer 5 is formed also in the part of the clearance between the metal electrodes 2 on a metal 
electrode 2 at this time. Furthermore, the mixed liquor of the thermosetting resin containing a carbon black particle 
was applied and stiffened, and the antistatic layer 6 with protection-from-light nature was formed so that a window 
part 7 might be surrounded to a 2nd principal plane side. Surface resistivity was 300ohm/** at this antistatic layer 
6, and the light transmission of the protection-from-light layer 5 was 1% or less. And UV hardening mold urethane 
acrylic resin was applied and stiffened so that the intensive electrode 3, the antistatic layer 6, and a window part 7 
might be covered, and the protective layer 8 with a thickness of 10 micrometers was formed in the 2nd principal 
plane side. 

[0078] It has a bump, two or more light-receiving integrated circuit devices 13 which are semiconductor devices 
were carried on the predetermined metal electrode 2, respectively, it kept at 150 degrees C for 5 minutes under the 
pressure of 5 kgf/cm2, and the metal electrode 2 was joined to the light-receiving integrated circuit device 13. 
There was neither a crack in a joint nor peeling. The window part 7 was made to penetrate and the light from the 
light source 12 was irradiated at the manuscript 14 which counters and moves to the 2nd principal plane. And the 
reflected light from the manuscript 14 was detected by the light-receiving integrated circuit device 13, and reading 
by the optical reader was performed. Consequently, it was checked that it can read normally. 

[0079] Example of «manufacture 3» The circuit board for optical elements shown in drawing 1 1 was manufactured. 
Although this circuit board is the same as that of what was shown using drawing 10 in the example 2 of 
manufacture, it has the composition of having prepared protection-from-light layer 5a so that a window part 7 might 
be surrounded in a 2nd principal plane side, and having prepared transparent antistatic layer 6a so that this 
protection-from-light layer 5a and window part 7 might be covered. Further. The protective layer 8 is not formed in 
the part in which the protective layer 8 is formed only on antistatic layer 6a, and the intensive electrode 3 is formed. 

[0080] The PES film with a thickness of 25 micrometers was used as a transparence substrate 1, and the copper 
thin film with a thickness of 0.3 micrometers was formed in the 1st and 2nd principal planes by the DC magnetron 
sputtering method. Next, resist ink was applied like each above-mentioned example of manufacture on the metal 
film of locations other than the location in which a metal electrode 2 and the intensive electrode 3 are formed. The 
breakthrough which should serve as the electrical installation section 20 using a perforation machine was formed in 
the location where electrical installation of a metal electrode 2 and the intensive electrode 3 is performed. The wall 
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of a breakthrough was made to deposit a copper layer with a thickness of about 0.3 micrometers with 
nonelectrolytic plating, and the copper thin film by the side of the 1st principal plane and the copper thin film by the 
side of the 2nd principal plane were joined electrically. And the copper layer was prepared in the interior of a 
breakthrough, or the part of the exposed copper thin film by the thickness of about 5 micrometers with electrolysis 
plating. This copper layer is set to 1st metal layer 2a of a metal electrode 2 while it turns into the 1st layer of the 
intensive electrode 3. 

[0081] Next, after removing the resist and removing the copper thin film of an unnecessary part, the solder layer 
which consists of a Sn-Pb alloy with a thickness of about 2 micrometers was formed on the copper layer with 
permutation plating. 2nd metal layer 2b of a metal electrode 2 consists of this solder layer. It means that the metal 
electrode 2 and the intensive electrode 3 were formed in the transparence substrate 1 by this. 
[0082] Next, in both 1st and 2nd principal planes, printed the thermosetting resin containing a black pigment, it was 
made to heat and harden, and the protection-from-light layers 5 and 5a were formed so that a window part 7 might 
be pinched. The protection-from-light layer 5 is formed also in the clearance between the metal electrodes 2 on a 
metal electrode 2. The light transmission of these protection-from-light layer was 1% or less. And the resin 
containing the particle of the tin oxide was applied and stiffened, it was transparent and the antistatic layer 6 which 
has conductivity was formed so that both a window part 7 and protection-from-light layer 5a might be covered to a 
2nd principal plane side. Surface resistivity was 500ohm/** at this antistatic layer 6. And UV hardening mold 
urethane acrylic resin was applied and stiffened so that the antistatic layer 6 might be covered, and the protective 
layer 8 with a thickness of 10 micrometers was formed. 

[0083] Next, the metal electrode 2 was joined to the light-receiving integrated circuit device 13 by keeping at 150 
degrees C for 30 seconds under the pressure of 5 kgf/cm2. There was neither a crack in a joint nor peeling. 
Operating normally as an optical reading sensor was checked. — r 

[0084] Example of «manufacture 4» The circuit board of the same configuration as what was explained using 
draMQ&IO in the example 2 of manufacture was created. The copper thin film with a thickness of 1 micrometer was 
formed in the 1st and 2nd principal planes of the transparence substrate 1 which consists of a Kapton V film with a 
thickness of 25 micrometers by the ion vacuum evaporation© thin film forming method, and the breakthrough which 
should serve as the electrical installation section was prepared in the transparence substrate 1. Next, resist ink was 
applied on the copper thin film of locations other than the location in which a metal electrode 2 and the intensive . 
electrode 3 are formed. While making the wall of a breakthrough deposit a copper layer with a thickness of about 0.3 
micrometers with nonelectrolytic plating, the copper. layer was prepared in the interior of a breakthrough, or the. part . 
of the exposed copper thin film by the thickness of 10 micrometers with electrolysis plating by electrolytic plating. 
This copper layer is set to 1st metal layer 2a of a metal electrode 2 while it becomes the intensive electrode 3. And 
after forming nickel layer with a thickness of 1 micrometer on the copper layer by the side of the 1st principal plane 
(1st metal layer 2a), the gold plate layer with a thickness of 1 micrometer was prepared by gold plate, and 2nd metal 
layer 2b of a metal electrode 2 was formed. It means that the metal electrode 2 and the intensive electrode 3 which 
are connected through the electrical installation section 20 were prepared in the transparence substrate 1 by this. ■ 
[0085] Next, UV hardening mold colored resin lei cure 4200 (Jujo Kako K.K. make) was printed and stiffened, and the 
protection-from-light layer 5 wasformed so. that a window part 7 might be demarcated to a 1st principal plane side. 
Furthermore, heat curing of the thermosetting resin (Mitsui Toatsu Chemicals, Inc. make; SUTORAKUTO bond 920) 
containing a carbon black particle was applied and carried out, and the antistatic layer 6 with protection-from-light 
nature was formed so that a window part 7 might be demarcated to a 2nd principal plane side. The surface 
resistivity of this antistatic layer 6 was 300ohm/**, and light transmission was 1% or less. And UV hardening mold 
urethane acrylic resin was applied and stiffened so that the intensive electrode 3, the antistatic layer 6, and a 
window part 7 might be covered, and the protective layer 8 with a thickness of 10 micrometers was formed in the 
2nd principal plane side. 

[0086] The light-receiving integrated circuit device 13 was mounted to this circuit board by sticking by pressure the 
semi-conductor light-receiving integrated circuit device 13 which has a bump made from aluminum the condition for 
[ temperature / of 200 degrees C /, and time amount ] 30 seconds to a metal electrode 2. There was neither a 
crack in a joint nor peeling. When the circuit board which mounted the component was attached in the optical 
reader, it was checked that it can read normally. 

[0087] Example of «manufacture 5» The circuit board of the same configuration was created as the example 2 of 
manufacture explained using drawing 10 . However, the protection-from-light layer is not prepared on the 2nd [ of a 
metal electrode 2 ] metal layer. Copper foil with a thickness of 18 micrometers by which blackening was performed 
to both sides was prepared, and the PES film with a thickness of 10 micrometers was formed in one side of this 
copper foil by the casting method. This PES film serves as the transparence substrate 1, and the field in which 
copper foil is prepared is the 2nd principal plane of the transparence substrate 1. Next, the thin layer of copper with 
a thickness of 0.3 micrometers was formed in the field in which it is not prepared, the 1st principal plane, i.e., copper 
foil, of the transparence substrate 1 , by the DC magnetron sputtering method. 

[0088] In the 1st principal plane and 2nd principal plane, resist ink was applied on the copper foil of locations other 
than the location in which a metal electrode 2, the intensive electrode 3, and the protection-from-light layer 5 are 
formed, or a copper thin film. And the solder layer which consists of a Sn-Pb alloy with a thickness of about 5 
micrometers was prepared by the electrolytic plating of a under [ an alkanol sulfonic-acid bath ] on the thin film of 
the copper of the 1st principal plane. This solder layer forms the 2nd layer of the protection-from-light layer 5 while 
constituting 2nd metal layer 2b of a metal electrode 2. The copper foil by the side of the 2nd principal plane was 
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etched, and the intensive electrode 3 and the antistatic layer 6 were formed. The antistatic layer 6 is constituted 
from copper foil by this example 5 of manufacture. And resist ink was removed. 

[0089] Next, the electrode for heating and the welding electrode head were contacted in the location where electric 
junction to a metal electrode 2 and the intensive electrode 3 is performed and which should become, and the 
electrical installation section 20 which joins between these principal planes was formed in it Furthermore, UV 
hardening mold urethane acrylic resin was applied and stiffened so that the intensive electrode 3, the antistatic 
layer 6, and a window part 7 might be covered, and the protective layer 8 with a thickness of 25 micrometers was 
formed in the 2nd principal plane side. 

[0090] The semi-conductor light-receiving integrated circuit device 13 and metal electrode 2 which have a bump 
were joined by being stuck by pressure on 5 kgf/cm2,200 degree C and the conditions for 30 seconds. There was 
neither a crack in a joint nor peeling. When the circuit board which mounted the component was attached in the 
optical reader, it was checked that it can read normally. 

[0091] Example of « manufacture 6» The circuit board shown in drawing..! 2 was created. This circuit board has 
composition with a lens which made the lens 17 which is a rod-lens array fix through a glue line 8 to a 2nd [ of that 
transparence substrate 1 ] principal plane side to the circuit board explained using drawing 9 in the example 1 of 
manufacture. Moreover, the protection-from-light layer 5 formed with the thermosetting resin containing a black 
pigment is formed. The protection-from-light layer 5 is formed so that a window part 7 may be demarcated, and it is 
prepared also on 2nd metal layer 2b. UV hardening mold acrylate resin was used as a glue line 8. The lens 1 7 is 
arranged in the location corresponding to a window part 7. In addition, after mounting two or more light-receiving 
integrated circuit devices, when the reading trial was performed like the example 1 of manufacture, it was checked 
that it can read normally. 

[0092] Example of «manufacture 7» The circuit board shown in drawing 1 3 was manufactured. The protective 
layer is not prepared although this circuit board is the same as that of what was shown in the 1st example. A metal 
electrode 2, the set electrode 3, the protection-from-light layer 5, and the antistatic layer 6 are the configurations 
which carried out the laminating of the two-layer metal layer, and the low reflecting layer 4 with the small reflection 
factor of light intervenes between the metal layer by the side of the lower layer of these things, and the 
transparence substrate 1. 

[0093] The black nickel oxide layer with a thickness of 0.1 micrometers, was formed in the 1st and 2nd principal 
planes of a PES film with a thickness of 50 micrometers which is the transparence substrate 1 as a low reflecting 
layer. 4 by the DC magnetron sputtering method. And the copper thin film with a thickness of 0.5 micrometers was 
formed by the law on the- low reflecting layer 4. : . 

[0094] Next, the laminating of the mask for protection was carried out to the whole surface of the 2nd principal 
plane. To the 1st principal plane, resist resin was printed by the metal electrode 2 and the pattern corresponding to 
the protection-from-light layer 5, and the copper layer with a thickness of 5 micrometers was formed by electrolytic 
plating. A copper thin film and this copper-layer constitute 1st metal layer 2a.' Next, 2nd metal layer 2b which 
consists of a Sn-Pb alloy with a thickness of about 5 micrometers was formed on the 1st metal layer with 
electrolysis plating in an alkanol sulfonic-acid bath. Then, resist ink: was removed and flash plate etching removed 
unnecessary nickel oxide and a copper thin film. It means that the metal electrode 2 and the protection-from-light 
layer 5 were formed by this so that a window part 7 might be demarcated. In addition, it is parallel to formation of a 
metal electrode 2, and the terminal for external connection was also formed. 

[0095] Next, the laminating of the mask for protection was carried out on the 1st principal plane, the mask by the 
side of the 2nd principal plane was removed, and resist resin was printed to fields other than the field where the set 
electrode 3 and the antistatic layer 6 are formed on the 2nd principal plane. And the solder layer was formed by 
electrolytic plating, the resist was removed, unnecessary nickel oxide and a copper thin film were removed after 
that, and the antistatic layer 6 which has the intensive electrode 3 and protectionHVom-light nature was formed. 
The antistatic layer 6 is formed so that a window part 7 may be demarcated. The transparence substrate 1 side is 
1st metal layer 3a which consists of a copper thin film, and the intensive electrode 3 has the composition that the 
laminating of the solder layer which is 2nd metal layer 3b was carried out to this 1st metal layer 3a. The reflection 
factor of the low reflecting layer 4 which consists of nickel oxide was 29%. 

[0096] And the electrical installation section 20 was formed by the resistance welding method, between a metal 
electrode 2, and the terminals for external connection and the intensive electrodes 3 was connected electrically, 
and the circuit board was completed. 

[0097] And the light-receiving integrated circuit device 13 for reading which has a bump for connection was joined 
to this circuit board the condition for [ 1 70 degrees-C ] 3 minutes. Similarly, the terminal for external connection 
and the external actuation circuit board were connected. There was neither a crack in a joint nor peeling. The 
window part 7 was made to penetrate and the light from the light source 12 was irradiated at the manuscript 14 
which counters and moves to the 2nd principal plane. And the reflected light from the manuscript was detected by 
the light-receiving integrated circuit device 13, and reading by the optical reader was performed. Consequently, it 
was checked that it can read normally. 

[0098] Example of «manufacture 8» The circuit board shown in drawing 13 was made like the example 7 of 
manufacture. However, the process in the metal electrode 2 by the side of the 1st principal plane and the process 
of formation of the protection-from-light layer 5 which prepares a copper layer by electrolytic plating was skipped. 
That is, 1st metal layer 2a of a metal electrode 2 consists of only copper thin films formed by the DC magnetron 
sputtering method. 
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[0099] And the light-receiving integrated circuit device 13 for reading which has a bump for connection was joined 
to the circuit board obtained by doing in this way the condition for [ 1 70 degrees-C ] 3 minutes. Similarly, the 
terminal for external connection and the external actuation circuit board were connected. There was neither a crack 
in a joint nor peeling. The window part 7 was made to penetrate and the light from the light source 12 was irradiated 
at the manuscript 14 which counters and moves to the 2nd principal plane. The reflected light from the manuscript 
was detected by the light-receiving integrated circuit device 13, and reading by the optical reader was performed. 
Consequently, it was checked that it can read normally. 

[0100] Example of «manufacture 9» The circuit board shown in drawing 14 was created. Although this circuit 
board is the same as that of a showing-in drawing 13 thing, the set electrode 3 and the antistatic layer 6 consist of 
only copper foil by which double-sided blackening was carried out, and further, it is the point that the transparent 
protective layer 8 is formed so that a window part 7 and the antistatic layer 6 may be covered to a 2nd principal 
plane side, and is different from what was shown in drawing 13 . 

[0101] Copper foil with a thickness of 18 micrometers by which blackening was performed to both sides was 
prepared, and the PES film with a thickness of 10 micrometers was formed in one side of this copper foil by the 
casting method. This PES film serves as the transparence substrate 1, and the field in which copper foil is prepared 
is the 2nd principal plane. Next, sequential formation of a black nickel oxide layer (low reflecting layer 4) with a 
thickness of 0.1 micrometers and the thin layer of copper with a thickness of 0.3 micrometers was carried out by 
the DC magnetron sputtering method at the 1st principal plane of the transparence substrate 1. This copper thin 
film is set to 1st metal layer 2a in a metal electrode 2. 

[0102] Next, the laminating of the mask for protection was carried out to the whole surface of the copper foil in the 
2nd principal plane, and resist resin was printed to the 1st principal plane by the metal electrode 2 and the pattern 
corresponding to the protectionHrom-light layer 5. Next, the solder layer which consists of a Sn-Pb alloy with a 
thickness of about 5 micrometers was formed on the copper thin film with electrolysis plating in an alkanol sulfonic- 
acid bath. This solder layer serves as 2nd metal layer 2b in a metal electrode 2. Then, resist ink was removed and 
unnecessary nickel oxide and a copper thin film were removed. It means that the metal electrode 2 and the 
protection-from-light layer 5 were formed by this. 

[0103] Next, the laminating of the mask for protection was carried out on the 1st principal plane, the mask by the 
side of the 2nd principal plane was removed, and resist resin was printed to fields other than. the field where the set 
electrode 3 and the antistatic layer 6 are formed on the 2nd principal plane. And copper foil was etched and the 
antistatic layer 6 whicrvremoves a resist and has the intensive electrode 3 and protection-from-light nature was 
formed after that. Since the intensive electrode 3 and the antistatic- layer 6 are formed in both sides from the 
copper foil by which blackening was carried out, the low reflecting layer 4 will be formed in the plane of composition 
of the intensive electrode 3, or the antistatic layer 6 and the transparence substrate 1, and the front face by the 
side of a manuscript 14. 

[0104] The electrical installation section 20 inter-electrode [ these ] was formed in the location where junction to a 
metal electrode 2 and the intensive electrode 3 is performed by connecting a heating electrode head and a welding 
electrode head, and making resistance welding perform. And UV hardening mold urethahe acrylic resin was applied 
and stiffened, and the protective layer 8 with a thickness of 25 micrometers, was formed so that a window part 7 
the antistatic layer 6 might be covered to a 2nd principal plane side. 

[0105] Both were joined by holding the semi-conductor light-receiving integrated circuit device 13 and metal 
electrode 2 which have a bump for 5 minutes at 150 degrees C under the pressure of 5kg/cm2. There was neither a 
crack in a joint nor peeling. When the reading trial was performed, it was checked that it can read normally. 
[0106] Example of «manufacture 10» The circuit board of that the example 7 of manufacture showed using 
drawing 13 and this configuration was manufactured. By the DC magnetron sputtering method, the black nickel oxide 
layer with a thickness of 0.1 micrometers was formed in the 1st and 2nd principal planes of a uniaxial -stretching 
PEEK film with a thickness of 25 micrometers which is the transparence substrate 1 as a low reflecting layer 4, and 
the copper thin film with a thickness of 0.5 micrometers was continuously formed in them. 

[0107] The resist resin of a predetermined pattern was applied to the 1st and 2nd principal planes, and the copper 
layer with a thickness of 5 micrometers was formed in them by electrolytic plating. Resist resin was removed, and 
flash plate etching removed the unnecessary copper thin film, next the solder layer with a thickness of about 1 
micrometer was formed with permutation solder plating. It means that the metal electrode 2, the intensive electrode 
3, the protection-from-light layer 5, and the antistatic layer 6 were formed by this. A metal electrode 2 and the 
intensive electrode 3 are the configurations which carried out the laminating of the 2nd metal layer 3a and 3b which 
all consists of the 1st metal layer 2a, 2b, and solder which consists of copper. The terminal for external connection 
was also formed simultaneously. 

[0108] And the electrical installation section 20 was formed by the resistance welding method, between a metal 
electrode 2, and the terminals for external connection and the intensive electrodes 3 was connected electrically, 
and the circuit board was completed. It was possible to have packed 80 metal electrodes 2 into eight intensive 
electrodes 3 in this example 10 of manufacture. And like the example 1 of manufacture, bonding of the light- 
receiving integrated circuit device 13 was carried out, and it was mounted. There was neither a crack in a joint nor 
peeling. When the reading trial was performed, it was checked that it can read normally. 

[0109] Example of «manufacture 1 1» In the example 10 of manufacture, it was made to be the same as that of 
the example 10 of manufacture except having made the conditions of junction to the light-receiving integrated 
circuit device 13 and the circuit board into 5 kgf/cm2,150 degree C per bump of a component, and having set 
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sticking-by-pressure time amount as for 5 minutes. There was neither a crack in a joint nor peeling. Then, when the 
reading trial was performed, it was checked that it can read normally. 

[01 10] Example of «manufacture 12» The circuit board shown in drawing 15 was created. This circuit board has 
the composition that the protective layer 8 was formed so that a window part 7 and the antistatic layer 6 might be 
covered, in the circuit board created in the example 10 of manufacture using drawing 13 . The protective layer 8 was 
formed after formation of the intensive electrode 3 or the antistatic layer 6 by applying and stiffening UV hardening 
mold urethane acrylic resin by 10 micrometers in thickness. 

[0111] The pressure of 10 kgf/cm2 was applied per bump of the light-receiving integrated circuit device 13, the 
bump was pressed against the metal electrode 2, and the light-receiving integrated circuit device 13 was joined to 
this circuit board by the hot blast circulation heating method (140 degrees C, 20 minutes). There was neither a 
crack in a joint nor peeling. When the reading trial was performed, it was checked that it can read normally. 
[0112] Example of «manufacture 13» The circuit board of the same configuration as what was explained using 
drawing 15 in the example 12 of manufacture was created. Sequential formation of the copper thin film with a black 
chrome oxide of with a thickness of 0.1 micrometers and a thickness of about 1 micrometer was carried out by the 
DC magnetron sputtering method at the 1st and 2nd principal planes of the Kapton V film with a thickness of 25 
micrometers. The layer of black chrome oxide constitutes the low reflecting layer 4. 

[0113] The resist resin of a predetermined pattern was applied on the copper thin film of the 1st principal plane and 
the 2nd principal plane. Next, in order to form the electrical installation section 20, the breakthrough was formed in 
the transparence substrate 1 with the punching machine, and the copper layer was formed in the field inside the 
formed breakthrough with nonelectrolytic plating. It means that the electrical installation of the metal electrode 2 of 
the 1st principal plane and the intensive electrode 3 of the 2nd principal plane was completed by this. Furthermore, 
the copper layer was formed by the : thickness of about 5 micrometers with electroplating. Next, after it removed the 
resist and etching removed the unnecessary copper thin film, the solder layer which consists of a Sn-Pb alloy of 
about 2-micrometer thickness was formed with permutation plating. And it formed by 10-micrometer thickness by 
making UV hardening mold urethane acrylic resin into a protective layer 8 so that the antistatic layer 6 and a 
window part 7 might be covered in the 2nd principal plane. In the metal electrode 2, 1st metal layer 2a consists of 
copper, and 2nd metal layer 2b consists of solder. 

[0114] Thus, the completed circuit board and 150 degrees C of light-receiving integrated circuit devices 13 which- 
have a bump were joined by maintaining for 3 minutes under the pressure of 5 kgf/cm2. There are no peeling and 
crack in a joint and it checked operating normally as a reading component. • 
[0115] Example of «manufacture 14» The circuit board shown in . drawing 16 was created. Although this circuit 
board is what was explained using drawing 15 in the example 12 of manufacture, and the thing of the same 
configuration, it is different from a 1st principal plane side in that the low reflecting layer is not prepared. 
[01 16] ****** with a thickness of 1 micrometer used beforehand the PES film of 30-micrometer thickness in 
thickness formed in the '1st principal plane of the spatter as a transparence substrate 1. One field prepared copper 
foil with a thickness of 18 micrometers by which blackening processing was carried out, and as the blackening side 
side turned to the transparence substrate 1 side, it carried out the laminating of this copper foil to the 2nd principal 
plane of the transparence substrate .1 through . transparence epoxy system adhesives. The copper foil by the side of 
the 2nd principal plane was applied with the mask, and resist resin was applied by the predetermined pattern on the 
copper foil coat by the side of a bonnet and the 1st principal plane. And the solder layer which consists of a Sn-Pb 
alloy with a thickness of about 3 micrometers was formed on the copper thin film with electrolysis plating. The 
unnecessary copper thin film was removed after removing resist resin. Thereby. It means that the metal electrode 2 
and the protection— from- light layer 5 were formed. At this time, the terminal for external connection is also 
simultaneously formed in a 1st principal plane side. In a metal electrode 2, a copper thin film and a solder layer are 
equivalent to 1st and 2nd metal layer 2a and 2b, respectively. 

[01 1 7] The protective mask by the side of the 2nd principal plane was removed, and the mask was prepared in the 
1st principal plane side. It etched by having applied resist ink by the predetermined pattern on the copper foil by the 
side of the 2nd principal plane, and the copper foil of the unnecessary section was removed. It means that two or 
more set electrodes of a predetermined configuration and the antistatic layer 6 prepared so that a window part 7 
might be demarcated were formed by this. And the mask by the side of the 1st principal plane was removed, and the 
metal electrode 2, and the terminal for external connection and the intensive electrode 2 were connected by 
resistance welding. Finally, the same protective layer 8 as the example 5 of manufacture was formed in the 2nd 
principal plane side so that a window part 7 and the antistatic layer 6 might be covered. 

[0118] Junction to this circuit board and the light-receiving integrated circuit device 13 was performed by the 120- 
degree C hot blast circulation heating method. Moreover, 185 degrees C of junction for the external substrate for 
actuation and the terminal for external connection were performed by holding for 3 seconds by the pressure of 5 
kgf/cm2. There is no peeling by the joint and it checked operating normally as a reading component 
[0119] Example of «manufacture 15» The circuit board shown in drawing 1 7 was created. Although this circuit 
board is the same configuration as what was shown in drawing 13 , it is different in that the whole light-receiving 
integrated circuit device is covered by the transparent resin for closure. 

[0120] By the DC magnetron sputtering method, the black chrome oxide layer with a thickness of 0.1 micrometers 
was formed in the 1st and 2nd principal planes of a PES film with a thickness of 50 micrometers which is the 
transparence substrate 1 as a low reflecting layer 4, and the copper thin film with a thickness of 0.5 micrometers 
was continuously formed in them. After printing resist resin on the 1st and 2nd principal planes by the same pattern 
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as the example 7 of manufacture, the copper layer with a thickness of about 5 micrometers was formed by 
electrolytic plating. Furthermore, the tin layer with a thickness of about 5 micrometers was formed with electrolysis 
plating. Resist resin was removed and flash plate etching removed unnecessary chrome oxide and a copper thin film. 
It means that the metal electrode 2, the intensive electrode 3, the protection-from-light layer 5, and the antistatic 
layer 6 were formed by this. A metal electrode 2 and the intensive electrode 3 are the configurations which carried 
out the laminating of 2nd metal layer 2b which all consists of the 1st metal layers 2a and 3a and tin which consists 
of copper, and the 3b. The terminal for external connection was also formed simultaneously. And between a metal 
electrode 2, and the terminals for external connection and the intensive electrodes 3 was electrically connected like 
the example 5 of manufacture, and the protective layer 8 was formed like the example 9 of manufacture. 
[0121] The light-receiving integrated circuit device 13 which has the bump who consists of gold was suppressed to 
the metal electrode 2 by the pressure of 10 kgf/cm2 per pad, it held for 30 seconds and 185 degrees C of this light- 
receiving integrated circuit device 13 were joined to the circuit board. Then, polyester system heat-curing resin was 
applied so that the light-receiving integrated-circuit-device 13 whole might be covered, it maintained for 20 
minutes, resin was stiffened, and 140 degrees C of hardening resin layers 10 were formed. The actuation circuit 
board was joined to the terminal for external connection still like ****. There was neither a crack in a joint nor 
peeling. This circuit board was irradiated at the reader in the manuscript 14 which is made to penetrate a window 
part 7 and is located in a 2nd principal plane side in anchoring and the light from the light source 12, and when the 
reflected light which passes a window part 7 from a manuscript 14 was received by the light-receiving integrated 
circuit device 13, it was checked that it can read normally. 

[0122] Example of «manufacture 16» The circuit board of the same configuration was created as the example 15 
of manufacture explained using drawing 1 7 . By the DC magnetron sputtering method, the black nickel oxide layer 
with a thickness of 0.1 micrometers was formed in the 1st and 2nd principal planes of a PES film with a thickness of 
50 micrometers which is the transparence substrate 1 as a low reflecting layer 4, and the copper thin film with a 
thickness of 0.5 micrometers was continuously formed in them. Resist resin was printed by the predetermined 
pattern on the copper thin film of the 1st and 2nd principal planes. Then, the breakthrough was formed with the 
punching machine, the copper layer was formed in the inner surface of this breakthrough with no nelectro lytic plating, 
and the part to which connection between a metal electrode 2 and the intensive electrode 3 is made was made to 
complete the electrical installation of these metal electrodes 2 and the intensive electrode 3. And the copper layer 
with a thickness of about 5 micrometers was formed by electrolytic plating. Furthermore, with electrolysis plating, 
the nickel layer with a thickness of about 2 micrometers was formed, and, finally the gold layer with a thickness of 

0. 2-micrometers was formed. Resist resin was removed and unnecessary nickel oxide and a copper thin film were 
removed. It means that the metal electrode 2, the intensive electrode 3, the protection-from-light layer 5, and the 
antistatic layer 6 were formed by this. A metal electrode 2 and the intensive electrode 3 are the configurations 
which carried out the laminating of 2nd metal layer 2b which all consists of the 1st metal layers 2a and 3a, nickel, 

- and gold which consist of copper, and the 3b. The terminal for external connection was also formed in formation and 
coincidence of a metal electrode 2. And the protective layer 8 was formed like the example 9 of manufacture. 
[0123] The light-receiving integrated circuit device 13 which has the bump who consists of aluminum was 
suppressed to the metal electrode 2 by the pressure of .10 kgf/cm2 per pad, it held for 30 seconds and 185 degrees 
C of. this light-receiving integrated circuit device 13 were joined to the circuit board. Then, polyester system heat- 
curing resin was applied so that between the circuit board and the light-receiving integrated circuit devices 13 might 
be filled for the light-receiving integrated-circuit-device 13 whole with a wrap, it maintained for 20 minutes, resin 
was stiffened, and 140 degrees C of hardening resin layers 10 were formed. Furthermore, the terminal for external 
connection was made to carry out sticking-by-pressure junction by applying the pressure of 2 kgf/cm2 and holding 
the actuation circuit board which has a solder layer as a connection bump for 30 seconds at 180 degrees C. There 
are no peeling and crack in a joint and it checked operating normally as a reading component. 

[0124] Example of «manufacture 17» The circuit board shown in drawing 18 was manufactured. This circuit board 
is what was shown in drawing 14 , and the thing of the same configuration. 

[0125] The mixed water solution of a sodium hydroxide and potassium persulfate was kept at 90 degrees C, copper 
foil with a thickness of 18 micrometers was immersed for 20 minutes into this solution, and blackening processing of 
both sides of this copper foil was carried out On this copper foil, fused PES was extruded by 20 micrometers in 
thickness from the T die of an extruder, and the layered product of a PES film and copper foil was constituted. A 
PES film will constitute the transparence substrate 1 and copper foil will be arranged at the 2nd principal plane of 
the transparence substrate 1. 

[0126] Sequential formation of a nickel layer (low reflecting layer 4) with a thickness of 3nm and the copper thin film 
with a thickness of 0.5 micrometers was carried out by the DC magnetron sputtering method, the PES film plane, 

1. e., 1st principal plane, of a layered product. This copper thin film is set to 1st metal layer 2a in a metal electrode 2. 
[0127] Next, the laminating of the mask for protection was carried out to the whole surface of the copper foil in the 
2nd principal plane, and resist resin was applied by the predetermined pattern on the copper thin film in the 1st 
principal plane side. With electrolysis plating in an alkanol sulfonic-acid bath, the solder layer which consists of a 
Sn-Pb alloy with a thickness of about 5 micrometers was formed on the copper thin film. This solder layer serves as 
2nd metal layer 2b in a metal electrode 2. Then, the resist was removed and etching removed unnecessary nickel 
and a copper thin film. It means that the metal electrode 2, the protection-from-light layer 5, and the terminal for 
external connection were formed on the 1st principal plane by this. 

[0128] Next, the laminating of the mask for protection was carried out on the 1st principal plane, and the mask by 
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the side of the 2nd principal plane was removed. Resist ink was applied to the predetermined pattern on the copper 
foil by the side of the 2nd principal plane, copper foil was etched, the resist was removed after that and the 
antistatic layer 6 with the intensive electrode 3 and protection— frorrHight nature was formed. The low reflecting 
layer 4 to which the intensive electrode 3 and the antistatic layer 6 become the both sides from a blackening 
processing layer is formed. After removing the mask by the side of the 1st principal plane, resistance welding was 
performed like the example 1 of manufacture, and the metal electrode 2 and the terminal for external connection, 
and the intensive electrode 3 were joined electrically. Furthermore, the protective layer 8 was formed so that a 
window part 7 and the antistatic layer 6 might be covered like the example 3 of manufacture to a 2nd principal plane 
side. 

[0129] When the light-receiving integrated circuit device 13 was mounted like the example 9 of manufacture and the 
reading trial of a manuscript 14 was performed, there is neither a crack in a joint nor peeling, and it was checked 
that it can read normally. 

[0130] Example of «manufacture 18» The circuit board shown in draw in g 19 was created. Although this circuit 
board is the same as that of what is shown in drawing 18 , it is the point that the black insulating resin layer as a 
low reflecting layer by the side of the front face of the intensive electrode 3 and the antistatic layer 6 is prepared, 
and is different. 

[0131] Copper foil with a thickness of 12 micrometers by which blackening processing was performed only to one 
field was prepared, and the PES film with a thickness of 15 micrometers was formed in the blackening side of this 
copper foil by the casting method. The PES film will be equivalent to the transparence substrate 1, and copper foil 
will be arranged at the 2nd [ of the transparence substrate 1 ] principal plane side. On the 1st [ of the transparence 
substrate 1 ] principal plane, sequential formation of a nickel layer (low reflecting layer 4) with a thickness of 0.05 
micrometers r and the copper thin film with a thickness of 0.5 micrometers was carried out by the DC magnetron 
sputtering method. 

[0132] Next, the laminating of the mask for protection was carried out to the whole surface of the copper foil in the 
2nd principal plane, in the 1st principal plane side, the resist film was stuck on the copper thin film, the 
predetermined pattern was baked, and the resist of a garbage was removed. With electrolysis plating in an alkanol 
sulfonic-acid bath, the solder layer which consists of a Sn-Pb alloy with a thickness of about 3 micrometers was 
formed on the copper thin film. Then, the resist was removed and etching removed unnecessary nickel and a copper 
thin film. It means that the metal electrode 2, the protection-from-light layer 5, and the terminal for external 
connection were formed on the 1st principal plane by this. The window part 7 is demarcated by the metal electrode 
2 and the protection-from-light layer 5. ....... ^ 

[0133] Next, the laminating of the mask for protection was carried out on the 1st principal plane, and the mask by 
the side of the 2nd principal plane was removed. Black thermosetting resin was used as a resist including carbon 
black on the copper foil by the side of the 2nd principal plane, and this resist was printed to the predetermined 
pattern. After stiffening resin; the copper foil containing a blackening layer was etchedr The antistatic layer 6 which 
has the intensive electrode 3 and protection-from-light nature, and demarcates a window part 7 by this was formed. 
Here, the low reflecting layer to which the low reflecting layer 4 which consists of a blackening layer is formed in the 
plane of composition by the side , of the transparence substrate 1, and the intensive electrode 3 and the antistatic 
layer 6 are from the black insulating resin layer 11 on an exposure front-face side will be formed. After removing the 
mask by the side of the 1st principal plane, resistance welding was performed and the metal electrode 2 and the 
terminal for external connection, and the intensive electrode 3 were joined electrically, consequently, 120 metal 
electrodes 2 — 8 — it was together put by this terminal for external connection. Furthermore, transparent UV 
hardening mold urethane acrylic resin was formed in the 2nd principal plane side by 20 micrometers in thickness as 
a protective layer 8. 

[0134] When the light-receiving integrated circuit device 13 and the circuit board for actuation were joined to this 
circuit board like the example 1 of manufacture, there was neither a crack in a joint nor peeling. Moreover, when the 
manuscript 14 was read, it was checked that it can read normally. 

[0135] Example of «manufacture 19» The circuit board shown in drawing 20 was created. Although this circuit 
board is the same as that of what was shown in drawing 17 , it is different in respect of [ that the protective layer 8 
is mostly formed in the whole surface ] a 2nd principal plane side. 

[0136] By the DC magnetron sputtering method, the black chrome oxide layer with a thickness of 0.1 micrometers 
was formed in the 1st and 2nd principal planes of a PES film with a thickness of 50 micrometers which is the 
transparence substrate 1 as a low reflecting layer 4, and the copper thin film with a thickness of 0.5 micrometers 
was continuously formed in them. The laminating of the mask for protection was carried out to the 2nd principal 
plane side, and resist resin was applied to predetermined by the pattern so that a metal electrode 2, the protection- 
from-light layer 5, and the terminal for external connection might be formed on the copper thin film by the side of 
the 1st principal plane. And electrolysis plating was performed in the alkanol sulfonic acid bath, and the solder layer 
which is from a Sn-Pb alloy with a thickness of 5 micrometers on a 1st principal plane side was formed. The 
unnecessary copper thin film was removed after removing a resist. It means that the metal electrode 2, the 
protection-from-light layer 5, and the terminal for external connection were formed by this. The mask by the side of 
the 2nd principal plane was removed, the laminating of the mask for protection was carried out to the 1st principal 
plane, processing same in the 1st principal plane was performed, and the intensive electrode 3 and the antistatic 
layer 6 were formed. A metal electrode 2 and the intensive electrode 3 are the configurations which carried out the 
laminating of 2nd metal layer 2b which all consists of the 1st metal layers 2a and 3a and solder which consists of 
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copper, and the 3b. 

[0137] The heating electrode head and the welding electrode head were connected to the location in which the 
electrical installation section 20 is formed, and between a metal electrode 2, and the terminals for external 
connection and the intensive electrodes 3 was electrically connected by resistance welding. Then, in the 2nd 
principal plane, UV hardening mold urethane acrylic resin was prepared by 15 micrometers in thickness, and the 
protective layer 8 was formed so that the intensive electrode 3, the antistatic layer 6, and the whole window part 7 
might be covered. 

[0138] The thermosetting resin which is from silicone acrylate on a 1st principal plane side a window part 7 and its 
perimeter, and around a metal electrode 2 was applied. And it has a bump for connection, two or more light- 
receiving integrated circuit devices 13 which are semiconductor devices are carried on the predetermined metal 
electrode 2, respectively, and it keeps at 150 degrees C for 5 minutes under the pressure of 0.5 kgf/cm2 per bump 
of a component, and resin was stiffened while performing junction to the light-receiving integrated circuit device 13 
and a metal electrode 2. Then, these were stuck by pressure by keeping at 190 degrees C for 30 seconds, pushing 
the terminal for external connection, and the bump on the actuation circuit board mutually. There was neither a 
crack in each joint nor peeling. The window part 7 was made to penetrate and the light from the light source 12 was 
irradiated at the manuscript 14 which counters and moves to the 2nd principal plane. And the reflected light from 
the manuscript 14 was detected by the light-receiving integrated circuit device 13, and reading by the optical reader 
was performed. Consequently, it was checked that it can read normally. 

[0139] Example of «manufacture 20» The circuit board shown in drawing 21 was created. This circuit board is the 
same as that of what it is used for optical write-in equipment, and was shown in the 1st example. However, a metal 
electrode 2 is the configuration that the laminating of transparence substrate 1 side to 1st metal layer 2a and the 
2nd metal layer 2b was carried out one by one, and, as for the protective layer 8; is not prepared in the part of the 
intensive electrode 3 in which it is formed. Furthermore, the protection -from- light layer 5 is formed also near the 
part in which the luminescence integrated circuit device 16 on 2nd metal layer 2b is carried. 

[0140] The copper thin film with a thickness of 0.5 micrometers was formed in the 1st and 2nd principal planes of 
the transparence substrate 1 which consists of a polyarylate film with a thickness of 50 micrometers by the DC 
magnetron sputtering method. The resist was printed by the predetermined pattern on the 1st and 2nd principal 
planes so that only a metal electrode 2 and the intensive electrode 3 might be formed. And the copper layer with a 
thickness of about 5 micrometers was formed in both sides with electrolysis plating, and the solder layer which 
consists of a Sn-Pb alloy with a thickness of 5 micrometers was further formed with electrolysis plating in a ..v. 
phenolsulfonic acid bath. The unnecessary copper thin film was removed after removing a resist. Thereby,- it means 
that the metal electrode 2 and the intensive electrode 3 were formed, and these are the configurations which 
carried out the laminating of 2nd metal layer 2b which consists of the 1st metal layers 2a and 3a and solder which 
consists of copper, and the 3b. From the both sides of a metal electrode 2 and the intensive electrode 3, a pressure 
and the force were applied and both electric connection was completed. ■- - — 

[0141] Then, the resin containing a black pigment was printed on the 1st principal plane so that a window part 7 
might be demarcated, and the protection-from-light layer 5 of electric insulation was formed. At this time, the 
protection-from-light layer 5 was formed; also on 2nd metal layer 2b. Like the example 4 of manufacture, heat curing 
of the resin containing a carbon black particle was applied and carried out to the 2nd principal plane so that a 
window part 7 might be demarcated, and the antistatic layer 6 which has protection-from-light nature was formed. 
Furthermore, the protective layer 8 was formed on the 2nd principal plane so that the antistatic layer 6 and a 
window part 7 might be covered. 

[0142] The LED (light emitting diode) die was used as a luminescence integrated circuit device 16, the bump and 
metal electrode 2 of this LED die were held for 4 minutes at 140 degrees C by about two 6 kgf/cm thrust, and both 
were joined. Neither peeling nor a crack is in a joint, and it checked operating normally as a head of an optical 
printer. 

[0143] Example of «manufacture 21 » The circuit board shown in drawing 22 was created. Although this circuit 
board is the same configuration as what was shown using drawing 9 in the example 1 of manufacture, it is different 
in that the point that write in instead of and the luminescence integrated circuit device 16 of business is mounted 
and a metal electrode are constituted by 1st and 2nd metal layer 2a and 2b. [ the light-receiving integrated circuit 
device ] 

[0144] The circuit board was created in the same procedure as the example 1 of manufacture. And the 
thermosetting resin which is from silicone acrylate on a 1st principal plane side a window part 7 and its perimeter, 
and around a metal electrode 2 was applied. And it has a bump for connection, two or more luminescence integrated 
circuit devices 16 which are LED for image formation are carried on the predetermined metal electrode 2, 
respectively, and it keeps at 150 degrees C for 5 minutes under the pressure of 1 kgf/cm2, and resin was stiffened 
while performing junction to the luminescence integrated circuit device 16 and a metal electrode 2. There was 
neither a crack in a joint nor peeling. Next, the terminal for external connection by the side of the 1st principal plane 
and the bump for connection of the actuation circuit board were joined by same junction actuation. Light was 
irradiated from the luminescence integrated circuit device 16 to the sensitization side 15, and when it confirmed 
whether it would operate as an optical printer, it confirmed operating normally. 

[0145] Example of «manufacture 22» The circuit board shown in drawing 23 was created. This circuit board joins 
the glass fiber array 18 to a 2nd principal plane side through a glue line 9, and uses it as the circuit board for optical 
elements with a transparent material while it prints the resin containing a black pigment and forms the insulating 
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protection-from-light layer 5 to the circuit board which is shown in drawing 22 and which is shown so that a window 
part 7 may be demarcated. As a glue line 9, UV hardening mold acrylate resin is used and the glass fiber array 18 is 
arranged in the location corresponding to a window part 7. The protection-from-light layer 5 is formed also on 2nd 
metal layer 2b. When LED for two or more image formation was used as a luminescence integrated circuit device 16 
and light was irradiated from the luminescence integrated circuit device 16 to the sensitization side 15, it checked 
operating normally as optical image formation equipment. 

[0146] Example of «manufacture 23» The circuit board shown in drawing 24 was created. Although this circuit 
board is the same configuration as what was shown in drawing 13 , it is different in that the protective layer 8 is 
formed on the 2nd principal plane so that the point that the luminescence integrated circuit device 16 is mounted 
instead of and the antistatic layer 6, and a window part 7 may be covered. [ a light-receiving integrated circuit 
device ] 

[0147] The black nickel oxide layer (low reflecting layer 4) with a thickness of 0.1 micrometers and the copper thin 
film with a thickness of 0.5 micrometers were formed in the 1st and 2nd principal planes of the transparence 
substrate 1 which consists of a polyarylate film with a thickness of 50 micrometers by the DC magnetron sputtering 
method. On the 1st and 2nd principal planes, the resist was printed by the predetermined pattern, the copper layer 
with a thickness of about 5 micrometers was formed in both sides with electrolysis plating, and the solder layer 
which consists of a Sn-Pb alloy with a thickness of 5 micrometers was formed with electrolysis plating in an alkanol 
sulfonic-acid bath. Unnecessary nickel oxide and a copper thin film were removed after removing a resist. It means 
that a metal electrode 2, the intensive electrode 3, the protection-from-light layer 5, the antistatic layer 6, and the 
terminal for external connection were formed by this. A metal electrode 2 and the intensive electrode 3 are the 
configurations which carried out the laminating of 2nd metal layer 2b which consists of the 1st metal layers 2a and 
3a and solder which consists of copper, -and the 3b. And the electric connection with a metal electrode 2, and -the- 
terminal for external connection and the intensive electrode 3 was completed by the resistance welding method. 
Furthermore, the protective layer 8 with a thickness of 10 micrometers it is thin from UV hardening mold urethane 
acrylic resin was formed on the 2nd principal plane so that the antistatic layer 6 and a window part 7 might be 
covered. 

[0148] The LED (light emitting diode) die was used as a luminescence integrated circuit device 16, the bump and 
metal: electrode 2 of this LED die were held for 3 minutes at 160 degrees C by about two 2 kgf/cm thrust, and both 
were joined. Neither peeling nor a crack was in the joint. Then, the terminal for external connection and the bump 
for connection of the actuation circuit board were joined. It checked that physical and electric connection 
dependability of the part to which the number for a connection of the actuation circuit boards decreased had 
improved compared with the conventional circuit board. Furthermore, it checked operating normally as a head of an 
optical printer. 

[0149] Example of «manufacture 24» The circuit board for optical. elements of the 3rd example shown in dra wing 8 
(A) and (B) was created. Polyarylate with a thickness of 50 micrometers was used as a transparence substrate 1, 
and the black nickel oxide layer (low reflecting layer) with a thickness of 0.1 micrometers and the copper thin film 
"with a thickness of 0.5 micrometers were formed in the 1st and 2nd principal planes by the DC magnetron sputtering 
method. The breakthrough was formed in the location where electrical installation of a metal electrode 2, and the 
terminal 30 for external connection and the intensive electrode 3 is performed with the drill. 

[0150] Then, resist ink was applied to parts other than the formation field of these things so that a metal electrode 
2, the intensive electrode 3, the antistatic layer 6, and the terminal 30 for external connection might be formed in 
both sides on both sides of a window part 7, respectively. Moreover, the copper layer was formed in the field inside 
a breakthrough by about 0.3 micrometers in thickness with nonelectrolytic plating. Then, with electrolysis plating, the 
copper layer with a thickness of 5 micrometers was prepared in addition to the resist formation field, and the solder 
layer with a thickness of about 5 micrometers it is further thin from a Sn-Pb alloy with electrolysis plating in an 
alkanol sulfonic-acid bath was formed. After removing a resist, etching removed unnecessary nickel oxide and a 
copper thin film. The metal electrode 2, the intensive electrode 3, the antistatic layer 6, and the terminal 30 for 
external connection were formed as mentioned above. In the 1st principal plane side, the window part 7 is 
demarcated with the metal electrode 2 in the both sides. In the 2nd principal plane side, the window part 7 is 
demarcated by the antistatic layer 6. And the protective layer 8 by the side of the 2nd principal plane which 
consists of UV hardening mold urethane acrylate system resin was formed by the thickness of about 10 
micrometers so that the whole surface might be covered mostly. 

[0151] Using LED for image formation as a luminescence integrated circuit device 16, with the thermosetting resin 
which consists of silicone acrylate, two or more luminescence integrated circuit devices 16 have been arranged on 
the predetermined metal electrode 2, respectively, it held for 5 minutes at 150 degrees C with the pressure of about 
2 kgf/cm2, and both were joined. There were no peeling and crack in a joint. Furthermore, the terminal 30 for 
external connection and the terminal for connection of the actuation circuit board were connected. After checking 
that it had connected thoroughly electrically, it confirmed operating normally as a recording head of an optical 
printer. 

[0152] Example of «manufacture 25» The circuit board shown in drawing 25 was created. Although this circuit 
board is the same as the example 23 of manufacture explained using drawing 24 , it is different in that the hardening 
resin layer is prepared in the 1st principal plane side. By the DC magnetron sputtering method, the black nickel 
oxide layer with a thickness of 0.1 micrometers was formed in the 1st and 2nd principal planes of a PES film with a 
thickness of 50 micrometers which is the transparence substrate 1 as a low reflecting layer 4, and the copper thin 
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film with a thickness of 0.5 micrometers was continuously formed in them. 

[0153] After carrying out the laminating of the mask for protection on the copper thin film by the side of the 2nd 
principal plane and printing the resist resin of a predetermined pattern to the 1st principal plane, the copper layer 
with a thickness of about 5 micrometers was formed with electrolysis plating. Next, electrolysis plating was 
performed in the alkanol sulfonic acid bath, and the solder layer which consists of a Sn-Pb alloy with a thickness of 
5 micrometers was formed. The unnecessary nickel oxide layer and the copper thin film were removed after 
removing a resist. It means that the metal electrode 2, the protection-fronrHight layer 5, and the terminal for 
external connection were formed by this. 

[0154] Then, the mask by the side of the 2nd principal plane was removed, the laminating of the mask for protection 
was carried out to the 1st principal plane, the resist resin of a predetermined pattern was printed to the 2nd 
principal plane, and the solder layer was formed with electrolysis plating after that. The resist was removed and 
unnecessary nickel oxide and a copper thin film were removed. Thereby. The intensive electrode 3 and the antistatic 
layer 6 were formed. The metal electrode 2 and the intensive electrode 3 have composition which carried out the 
laminating of 2nd metal layer 2b which all consists of the 1st metal layers 2a and 3a and solder which consists of 
copper, and the 3b. Moreover, the rate of a light reflex of the low reflecting layer 4 was 20%. 

[0155] Next, between a metal electrode 2, and the terminals for external connection and the intensive electrodes 3 
was electrically connected by resistance welding. Then, in the 2nd principal plane, UV hardening mold urethane 
acrylic resin was prepared by 15 micrometers in thickness, and the protective layer 8 was formed so that the 
antistatic layer 6 and a window part 7 might be covered. 

[0156] the thermosetting resin which consists of silicone acrylate presses this luminescence integrated circuit 
device 16 for 5 minutes at 150 degrees C to a metal electrode 2, using the LED component for image formation 
which has a bump as a luminescence integrated circuit device 16; arid the luminescence integrated circuit device 16 s - 
is joined to a metal electrode 2 — resin was both stiffened (hardening resin layer 10). Then, the terminal for external 
connection and the bump on the actuation circuit board were joined mutually. There was neither a crack in a joint 
nor peeling. When the light from the luminescence integrated circuit device 16 was irradiated at the photo conductor 
15 which counters and moves a window part 7 to through and the 2nd principal plane, it checked that image 
formation could be performed normally. 

[0157] Example of «manufacture 26» The circuit board shown in drawing 26 was created. Although this circuit 
board is the same as the circuit board shown in drawing 1 5 , it has the composition that the insulating layer which is 
from the ingredient of electric insulation on a 2nd principal plane side instead of an antistatic layer was prepared. 
[0158] By the DC magnetron sputtering method, the black nickel oxide layer with a thickness of 0.1 micrometers 
was formed in the 1st and 2nd principal planes of a PES film with a thickness of 50 micrometers which is the 
transparence substrate 1 as a low reflecting layer 4, and the copper thin film with a thickness of 0.5 micrometers 
was continuously formed in them. After carrying out the laminating of the mask for protection on the copper thin 
film by the side of the 2nd principal plane and printing the resist resin of a predetermined pattern to the 1st principal 
plane, the copper layer with a thickness of about 5 micrometers was formed with electrolysis plating. Next, 
electrolysis plating was performed . in the alkanol sulfonic acid bath, and the solder layer -which consists of a Sn-Pb 
alloy with a thickness of 5 micrometers was formed. Etching removed the unnecessary- nickel oxide layer and the ■ 
copper thin film after removing a resist. It means that the metal electrode 2, the protection-fronrHight layer 5, and 
the terminal for external connection were formed by this. 

[0159] Then, the mask by the side of the 2nd principal plane was removed, the laminating of the mask for protection 
was carried out to the 1st principal plane, the resist resin of a predetermined pattern was printed to the 2nd 
principal plane, and the solder layer which consists of a Sn-Pb alloy with a copper layer of with a thickness of 5 
micrometers and a thickness of 5 micrometers with electrolysis plating was formed. The resist was removed, 
unnecessary nickel oxide and a copper thin film were removed, and the intensive electrode 3 was formed. The metal 
electrode 2 and the intensive electrode 3 have composition which carried out the laminating of 2nd metal layer 2b 
which all consists of the 1st metal layers 2a and 3a and solder which consists of copper, and the 3b. 
[0160] Next, between a metal electrode 2, and the terminals for external connection and the intensive electrodes 3 
was electrically connected by resistance welding. The thermosetting resin containing a black pigment was applied so 
that a window part 7 might be demarcated in the 2nd principal plane, and the protection-fronrHight layer 1 1 which is 
stiffened and consists of black insulation resin was formed. Furthermore, by the 2nd principal plane side, UV 
hardening mold urethane acrylic resin was prepared by 15 micrometers in thickness, and the protective layer 8 was 
formed so that the protection-from-light layer 1 1 and a window part 7 might be covered. 

[0161] Junction to this circuit board and the light-receiving integrated circuit device 13 which has a bump as well as 
the example 1 of manufacture was performed, and junction to the terminal for external connection and the actuation 
circuit board was performed further. Although there was neither a crack in a joint nor peeling, when it performed the 
reading trial of a manuscript 14, the noise occurred at the time of reading of a manuscript 14, and it was not able to 
read a manuscript thoroughly. This is considered to be because for the electric noise to have occurred by static 
electricity generated when a manuscript 14 and the circuit board rubbed. When it considers as the configuration 
which prepares from this the protective layer which especially consists of transparence resin, it turns out that it is 
effective to prepare an antistatic layer in a 2nd principal plane side. 

[0162] Example of «manufacture 27» Sequential formation of a black nickel oxide layer (low reflecting layer) with a 
thickness of 0.1 micrometers and the copper thin film with a thickness of 0.5 micrometers was carried out by the 
DC magnetron sputtering method at the 1st and 2nd principal planes which consist of a PES film with a thickness of 
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50 micrometers. After printing resist resin to a predetermined pattern at the 1st and 2nd principal planes, the 
copper layer with a thickness of 5 micrometers was formed with electrolysis plating. Then, when it tried to be 
immersed in a 240-degree C solder tub, and to form a solder layer on a copper layer, the PES film which is a 
transparence substrate contracted. For this reason, what can be used as the circuit board was not formed. What the 
solder layer prepared in a metal electrode from this in order to make sticking-by-pressure junction of a component 
easy should be formed for in ordinary temperature processes, such as plating, was understood. 
[0163] Example of «manufacture 28» The circuit board shown in drawing 27 was created. This circuit board has 
the composition of not preparing an intensive electrode. By this circuit board, when performing junction to the 
actuation circuit board, each metal electrode and each bump for connection of the actuation circuit board will be 
joined by 1 to 1. 

[0164] Sequential formation of a black nickel oxide layer (low reflecting layer 4) with a thickness of 0.1 micrometers 
and the copper thin film with a thickness of 0.5 micrometers was carried out by the DC magnetron sputtering 
method at the 1st principal plane of the transparence substrate 1 which consists of a PES film with a thickness of 
50 micrometers. Next, to the 1st principal plane, resist ink was printed by the predetermined pattern, the copper 
layer with a thickness of 5 micrometers was formed with electrolysis plating after that, and the solder layer which 
consists of a Sn-Pb alloy with a thickness of 5 micrometers was formed. Etching removed unnecessary nickel oxide 
and a copper thin film after resist clearance. It means that the metal electrode 2 of the structure to which the 
laminating of the 2nd metal layer 2b which consists of the 1st metal layer 2a which consists of copper, and solder by 
this was carried out was formed. Here, width of face formed in the window part 7 150 metal electrodes 2 which are 
0.9mm at one side. 

[0165] Next, heat curing of the mixed liquor of the heat-curing mold resin containing a carbon black particle was 
printed and carried out to the 1st and 2nd principal planes by screen-stencil; and the protectibn-fromHight layer 5 
and the antistatic layer 6 were formed. The protection-from-light layer 5 is formed in the 1st principal plane side at 
one window part 7 side. Moreover, the antistatic layer 6 which has protection-from-light nature is formed so that a 
window part 7 may be demarcated by the 2nd principal plane side. Furthermore, in the 2nd principal plane, UV 
hardening mold urethane acrylic resin was prepared by 15 micrometers in thickness, and the protective layer 8 was 
formed so that the antistatic layer 6 and a window part 7 might be covered. 

[0166] Thus, although junction with each metal electrode 2 and each bump for connection of the actuation circuit 
board was put in block and performed on 195 degrees C and the conditions for 30 seconds after joining. the 
completed circuit board and the light-receiving, integrated circuit device 13 which has a bump, the PES film which is 
the transparence substrate 1 contracted during the junction activity. Consequently, there are some 150 metal 
electrodes to which connection with the actuation circuit board is not made, and it did not operate normally as a 
reading sensor of a reader. 
[0167] 

[Effect of the Invention] As explained aboverthis invention arranges the electrode used for junction to an integrated 
circuit device on one field of a transparence substrate. By preparing the intensive electrode for collecting these 
electrodes in the field of another side of- a transparence substrate, and connecting between these electrodes and 
intensive electrodes by the electrical installation. section which penetrates a transparence substrate The circuit . 
board itself in which an integrated circuit device is mounted will be equipped with the function as an intensive 
substrate, and while connection places with an external circuit also decrease in number and dependability improves, 
it is effective in becoming possible to approach and mount an integrated circuit device in the front face of this 
circuit board. 

[0168] Moreover, while being able to mount an integrated circuit device easily by the layered product which has the 
2nd metal layer formed on the 1st metal layer and the 1st metal layer constituting an electrode, and forming the 2nd 
metal layer so that sticking by pressure or heat weld of an electrical part or electronic parts may be possible on it, 
the dependability of junction to the integrated circuit device and electrode which are mounted is raised. 
[0169] Since heat joins only this terminal for external connection at the time of connection with an external circuit 
by preparing the terminal for external connection electrically connected to the intensive electrode, the effect by the 
heat added at the time of connection is reduced as much as possible, and dependability improves further. By 
preparing an antistatic layer in a 2nd principal plane side, even if it is a case so that it may rub against a manuscript 
etc., electrification is prevented. 

[01 70] By preparing a protection-from-light layer for light not penetrating [ to demarcate this window part, as a 
window part is touched on the 1st principal plane and/or said 2nd principal plane and ] fields other than this window 
part in a transparence substrate, it becomes possible to reduce the incidence of an unnecessary light to a window 
part, and the circuit board for optical elements whose engine performance improved more can be obtained. 
Furthermore, by preparing a low reflecting layer between an electrode, an intensive electrode, and a protection- 
from-light layer, an antistatic layer and a transparence substrate, the multiple echo of the light source light between 
manuscripts is prevented, and clear image I/O is attained. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing typically the case where the circuit board for optical elements based on 
this invention is applied to image sensors. 

[Drawing 2] It is the perspective view showing the circuit board for optical elements of the 1st example of this 
invention. 

[Drawing 3] (A) and (B) are the top views explaining the example of arrangement of the antistatic layer in the 1st 
example, respectively. 

[Drawing 4] It is type section drawing in the A-A' line of drawing 2 . 

[Drawing 5] The top view showing typically arrangement of an electrode. [. in / in (A) / the 1st example. ] and (BXare 
type section drawings in the B-B' line of (AX 

[Drawing 6] It is the perspective view showing another example of arrangement of the terminal for external 
connection in the 1st example. 

[Drawing 7] It is the ** type top view showing the circuit board for optical elements of the 2nd example of this 
invention. 

[Drawing 8] The ** type perspective view in which (A) shows the circuit board for optical elements of the 3rd 
example of this invention, and (B) are type section drawings in the C-C line of (A). 

[Drawing 9] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 1 of manufacture. 

[Drawing 10] It is type section drawing showing the configuration of the circuit board for optical elements of the 
examples 2, 4, and 5 of manufacture. 

[Drawing 11] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 3 of manufacture. 

[Drawing 1 2] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 6 of manufacture. f 

[Drawing 13] It is type section drawing showing the configuration of the circuit board for optical elements of the 
examples 7, 8, 10, and 11 of manufacture: 

[Drawing 14] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 9 of manufacture. 

[Drawing 15] It is type section drawing showing the configuration of the circuit board for optical elements of the 
examples 12 and 13 of manufacture. 

iPj^wjng 1 J>] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 14 of manufacture. 

[Drawing 17] It is type section drawing showing the configuration of the circuit board for optical elements of the 
examples 15 and 16 of manufacture. 

[Drawing 18] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 1 7 of manufacture. 

[Drawing 19] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 18 of manufacture. 

[Drawing 20] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 19 of manufacture. 

[Drawing 21] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 20 of manufacture. 

[Drawing 22] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 21 of manufacture. 

[Drawing 23] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 22 of manufacture. 

[Drawing 24] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 23 of manufacture. 

[Drawing 25] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 25 of manufacture. 

[Drawing 26] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 26 of manufacture. 
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[Drawing 27] It is type section drawing showing the configuration of the circuit board for optical elements of the 
example 28 of manufacture. 

[Drawing 28] It is type section drawing showing an example of the configuration of the conventional image sensors. 
[Description of Notations] 

1 Transparence Substrate 

2 2c Electrode 

2a, 3a 1st metal layer 
2b, 3b 2nd metal layer 

3 Intensive Electrode 

4 Low Reflecting Layer 

5 5a P rote ction-from- light layer 

6 6a Antistatic layer 

7 Window Part 

8 Protective Layer 

9 Glue Line 

10 Hardening Resin Layer 

1 1 Insulating Resin Layer 

12 Light Source 

13 Light-receiving Integrated Circuit Device 
13a, 16b Bump for connection 

14 Manuscript 

15 Photo Conductor * 

16 Luminescence Integrated Circuit Device 
16a Luminescence side 

17 Lens 

18 Glass Fiber Array 

20 Electrical Installation Section 

30 30a Terminal for external connection 

35 Circuit Pattern 

36 Common Electrode 
40 Conveyance Roller 
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[Drawing 26] 
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[Drawing 28] 
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ft> ^e>tH5IBtta«ffit*^t^^ft?,^gB^ 

^ v f> tix in s tt$£ i * ^ l 6 ^ -r ft*> i m 

(c|B«©*^»TfflIUBSa«o 

Ti»aBi8«jew©ffi«£:*a j 5®a bfto <t a iz-tztz® 
©**•#, mmw, 1 o±sav/*fctt*!iaB» 2 ©£ 


(2) W7-9 4 6 34 

2 

^fftip 1 IH«3«©^*?fflIllS§*«o 

*^«i8B«ffifc*fjiS-r 2. <t o izmzmmzm Lxmv 

bftX^Zm&m 1 fto b 6 Offtfr 1 JHtIB«©3fe^ 

im&m 1 0 ] H>r8Bsgffi&iB£ u MiBaBsa«(c*3 

10 A6©ji^*s, tulB^ 1 ©±H±t*5VN-r, mj|B*1®± 

sv«Sfr*«riB««iffl©i«iiBici9!»6n-c^*ii*s 

1 ftv> b 6 OiTftfr 1 Ji(ctB«©^*^ffllH]SS»So 

immm 1 1 ] huib^ 2 oiiic, 3»«tt£*-r *> 
fti»±iw?>jiti^»*a 1 ft ob 6 o-rftfr 

1 WC83«©3te^^^ffllUBS»Ko 

*r ^ * ft , aa mm z w%. b b&i mwm& t * 0 

T fuHB^i^©^£ft#3851 bftO <fc 3 KKtt £ft 
20 [8ft*£ 1 3 ] itufBfg 2 ©±®fc, SuIBSgE^?.©^ 
Wte.ftT^4, If^<JIlftOb6Sfe(i9^fe(i 1 0 

autf* <t v/ s fc mmmifomm t mmmmmw. t © 

Sl^ffl tffiMMI W & ft X t > 5 fl^JR 1 ft O b 6 v > 
-rft*»lJ«t:lB«©3fc^^ffl[HllSa«o 

1 5 ] mmrnxm tmtmmmm t ©g^a 
tc{ss*r«* i iS(te.ftTo?.ff*ia8ftVNb 1 o^-rti 

30 iPlJBtffiUC^JR^ffliaBafrtR. 

[m&m 1 6 ] HuB3^«i»ih* tmmmwmmtom 
&mz<&5iMm-ty i mtt znxi^zmxm. 1 1 s&a 1 2 

(CH3«©^;^^^fflIfllSSS«o 

[j«*Bi7] fi>ft< tbffim&m&mo ioc hu 

IBSB 2 ©±ffl± KaWftfiiBIJB 5> ftt I * £M*Jfi 
lft^b6*fc(i8ftVNb 1 2 0-Tft*»iatfBfi©3fc 

[fflf*B18] HtIIB31Baa«* s > WSM4**f 
;bA^©M*4t-«fie?ft?.«>f?iH 1 ftO b 6 O-Tft^ 1 
40 SC833i8©3te^5SiTfll0IS««to 

5 h% #iJx-riH-rWhX ^ 
yj^Jf>&<Dfa<D l«$)SVN{±CftP,CD=J^U^— Tf 

ffl©*«nigs^^* 5 ii^^ft, 

50 feA6ffl^S<Jffil^m , 3^SF , 3T*^ffl^fti.(Hlg§a«^* 


r 


(3) 

3 

^©*ft*ftfc©««tt«ttic{SMi<3r*u Hffia^gi5©s 

*£l«Hci&oT'>& < 4: fettBftiUDH-IHKRtt' 6 life 

«&©«ffii^ 

ft 2 0±E±t*5V>TBWB»ffit:»Jitii-r -5««K»» e> 10 

ft, tJKtiijrBJBiBodft^jErisitKvsJiiciftwe. 

HB»«©ffl*tfl«J*ci£»55 fc*f UT ««J S * Gi i: S *u 
ii5aB#*W*ffi* J ilMB*&W»tt»*rt' bt: ^ft^ftiiy 
IBS® © o *» ©«j&© t> © i: *fWJ iz«M * nt ^ 3 * 

l!ul3aBHS*©ft 1 ©±B±K*5^t\ tuIB««[s]SSlg 
?©«ft*ft&©ttJMMgttettB3i'U «Ii3J8»©£ 

HUH3SB^S«(CMLTMIBft 1 CD£B£tt£ttfl£&« 30 
mJH3^a5©S^^^*sm)BB*^B<jljfgsjf$fig^B(*]-e©Hu 

n m mmuo *> % ©mr© *> © t smift £&&g £ ft -r ^ 

[$88J!©Piifflfci&BJ5] 40 
[0 0 0 1] 

[0 0 0 2] 

S 5 $ -C ISJ£ t > *5 ^ T SAHIBS jW&ffl £ ft £ J; o 


«fW¥ 7 - 9 4 6 3 4 

4 

WSMbfc ifjWtfr LT^So Hl77^->;'J, X** 
[0 0 0 3] ±»bfcJ;5fcB^aflitf*ll^-CHu 

-f - y -fe > -t»- £ « v> t 3te*«« * ftaff ^ t b T 
si2 8tt, **#©•* v-te>-y-<Dmj&<D-m& 
^■r«sc»fffliaTf*So *7^»s5 i±fc&«ife»fc 

SJt3feJi5 2a*tfttte>*u iffi^Jl 5 2 ©-SBttiJfflgt^ 
ttCtffl?) fc£>ft, X'J y hSG5 2 a^ffMbTV^o X 
»J y b»5 2 a«:Bl^lttBt:ififtJS:*|qit:5EVt*5'3^ 
0 2 8ttC©X'J y hgP5 2©S^|p]tCSifi*¥®T- 
©tSrfflHI£:&oT^3o jfefc/i 5 2£J;l>'X V s> h355 
2a£MoJ;3tc, a>HI&aM5 StfttttfeiU SKIfi 
iS®5 3±(ctt, «ttffl©S3feJ*?5 6 i:C©S?fe*? 

5 6{c*ft-eftm«,wt:^$ft*a®5 4 

ftT^4o S*«?5 6lt X >J y hg|5 5 2 a©ft^* 
nS](C*&o<fcdtcBEM£ftT^3o $5) (3, aBBfeHtB 5 
3, *«6 5 AHHi&Xf&ytm* 5 6ffl^4Id iatS 
W«i»B5 5A»8ft»e»ftx afllHSttJB 5 5 ©«B*-fct> 

(te>ftT^-5o d©-r*—y-fe>iNi— #§«©*>©£ b 

[0 0 0 4] Z<DU — y-fe>-y-*ffl^tJ®IS5 9±© 
^•^HJe^Si^BlS*^ S«5 9 &aBj3a»«Jf 5 7 
«iJ©^B{C@aMbTD — ^ 6 0C<fc !3fMjS5 9^0^ 

Si©^ffl^[R]^tij-e#4«fca(cb^ ^^.t, x^^mm 

5 lffli](C{i*M5 8 4i§tt. *I5 84>60*6 1 
U y hSP5 2 a^il®b/SSS5 9 ©*BT-SW^ftT§ 
Jte*^ 5 6lc7Jt-r-6«t-5t:t-ft«J:^o c©tt«-CJS 
I*d-7 6 0t?tfia-r-5^i:{c:«tt), 7-f>3t*K«fc 
5 H«A?3 * s fT^ t>ft 4 c i: ^ 3 „ 
[0 0 0 5] XV >:/ h&5 2 a©S**eilc«»©S* 

^P5 6 4:bTI±7 , ^;V77'^*«#*ffifflbfc3lfi*a* 
^^ffl^ftT^feo b*-b> 7^*77X1^ % 

^m^«* s (s < s *cs«pia!H«$ ftfc«^©#i4©^ 

[0 0 0 6] »a##M*:*ffl^fcgJfelR?ttx * 

< *oj6*aMW* * ^ i: a »i*«ti o 

^-«tifft«jsafftjis iSsr-©ffig^m'3A s oitgt!&-So 

*SI1^©*#^*^4 ffl ^ T -Y p< - V -fe > f- =£Sig-T 4 


(4) 

5 

it*? <DfrRV&m *HlSSS*©^$:^toj«R-r ?> d i: 
[0 0 0 7] #36BJ3#iati, -f ^-S^-fe >+*-&£©£<=> 

tS-r*fc»oaWftlll»l6«fc bT, JP£ 0 . 1 mmtl 

•t)©-^ ^7^y;7°§y©fc©-t-fc3o 
[0 0 0 8] CCT-77Xf'^7^1/A-¥>i'-F$S 

SMS* 5 *?). r9**s/*«©H»»*±^©»|»&3i 
[0 0 0 9] 

#e>B\ ;* ^ ft *EI»a£|Ra\ 

#«SH>*Siiifc:««L-$>-r<^ ««©^* s c©Hll^* 

*©*£*, c<Dig»^c£tt£ftsiii«T>'-rxjeM6 

£bfctK IMWHflRjgStlfctJ-rSo «*§*© 40 

[0010] ^f^JSD^atli, 
tt©a«i*:lHltt3S«©T*»tt-r5JS«HC*«85&»6©l3 

&au is^t)ffl©§*^* s c©^«s*fbfc**s 

)tt5c:i:tJ; U SL*i#£ b £>© 

-r% jEb^»»*DjFfT:b*i*^c jam 50 


^38¥ 7-9 4 6 3 4 
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bfco 

[0 0 11] ZZX-i&^tKDtmmcDffiMilt, $>®.<D¥ 

t <fc o T«3te»t:«* j&bk-t 5 n&wm&atmtt * 1 

T&lcSfcCT'ifcSo 

[0012] £ b «S«0ffi!»9l D fflJH^ (g^^ 

fc^ixt^kciwicasRccgfflsnsx #$t©s; 
tt*3te^*-?@Ka&R±fca9!»4ie>fi* j »So -©£ 

HtfcBU }gli«jfSt4#<gTb#^T-&£„ ■i 

*«±©«1ii^*^ii1-2)o 
[0013] *3te***«*** # V h >J * * 

Am^mgsffii^^tt^ «^{^j:b^T^^u^©**tj« 
So b*>b&#<^ £*j£tB£tt£?<&a£CB\ €©# 

£f tz -fr 5 c i: t> m * tL T V ^ o 

[0014] ^B^cswtt, mmmRtLxommb 

[0 0 15] 

ssis^f * us -r -5 fc &b<Dft¥m?m ®mms.T- $> o t , 

SB^a«h, Hua332B^a«©^ u bVt<Dmwmt&t: b 

mmwmRvm 1 ©^a±{c*3^-r> mfgB*«nissm^ 
c*n-tn»*su HfriB^gp©ft^(S]{c?&o-c'j>*< 

fct)flUfB^g|J©M-ffi!J^iaw?>nfc«IS©««ii:, huI3^ 

B^a^icM lt Htisam 1 ©±b t ttSM«'jtcfe s^ 2 © 


7 

u x z ti? timimm® ? *, ©«&© t> © t m^mm 
[0016] «Tv ^mmo^m^mmmmmz-o^ 

m®&m?znm ^x^^m^-m. t> $sg©-r /■ -sh» 

[0017] *«H&:&^-rXfflElB*?2:tiU l ^;v> 

bmr—W-f* 7*h^t-F7K, CCD 
(HMIftll?) CCD-f^-y-b>t, LED 

K) ^> LED7H, LD (U— 9* 

[0018] *^©3te^?ffl@iS»«*fflVN-r>f p< 
mmmmm^tLxit, mmm<D^>ymm^tix^ 

■b > -9- <0»^ t B: Jfc**» «« C RH W * ftlK «TC S» $ 

tB2©±H«fcBtt*E«u *«*»€>©#«» i©£ 
^*»iH]gs^?©iee^#«-r^^sA s *?»o n^rac 

B\ ^a5©K±a5^t-^-t^Mt)'&:v^ia(^S3fe**Il] 

©#tt35rf6lfc** LT«tJJS*lRlfC^a5©R^|R]dS[p] < 
<tdt. -f^-^-fe>'9-?:iEai-S-i:* J il*L^o 

[0019] fcaraojte^a^fflBisaHRfcffl^T** 
s:r9>*&£©H^«SMfc*ja-rs»-&* 

±0«acf5**«lllBS* ; F*»^**SCi:t3&iSo 

&Bm£tixu2>&(DZ{&m-f2>z.£&M : £\,^ 0 mm 
m^foKx&ftmmms&m^frbmmztirzMz, m 
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(Dmtttot£&ftfc<D&my5faizttLxmwzi5ft£&%i 
praj&©*©-c*a»&fc:fcju ^e©[Hiteiai:^a5©a^ 

[0 0 2 0] *«W©* i 5 6 * : FffllHlKlfi«fcfflV>«)n-5 
#* L < tt 7 0 %JJLh, <fc!3*?£b<tt8 0%W±T-fe 

zzt-vmz^o mwmntMi&irzmtttLxiz, 

T#©5^ffi**/J*£<HJ#S£fcfcir©j£a»SK 
xf-^?^;^^^:^*!!^ £?i;b^* 
»£0d5Vf Sfc&au #'Jxfi,>Ti/7^i/-h (P 
ET) -^tfU^UV^-^U— b (PEN) ^©#9 
:t;<^;K #97^ K *'Jx-rJK ^9^^7* 

#9:n— ^-)V7.)Vy*y (PES) > #9# — 
— K *U7'Jl/-h, *'Jx-rM?K #Ua:— 
T^l/ai— b > (PEEK) , #'J-fU\ 
=y >Mte if ©*^e# 9 v- $ fcfcfcn * 9 v— A> £ & 3 

^7^;i/A©i?^(4, iiS5~5 0 0//mv »^U<«4 
10~100//m, b<i±2 0~5 0 jumtfi 

&MX'$>%o Sfcx RTtttt©**:*^* (qUHtttf^X 

[0 0 2 1] *»«§K*l^Ts SJtelllSflfllSS*^^* 
Sitt, ^©fi^lpJfCf&oT^ C©^g|5£38jilir3}fe 

30 ©^csmstsw-t:*) <t<^u ^gB©jfflffljt*n*na 

btlt Au,Ag,Al,Ni,Cr,Cu,W35;if©aS 

[0022] ^ tbizm^L,^m.mtvxit, mio&m 
2 <D&mm ©* s *>-5 0 ^© 

40 u ^2©ssi»(i, s^JHSHiiBsis^ttJfomafflja 

©, ^2©^««*s^|t]l(C«:-o-ru-5 i fo©-^x ^1 
©^®©*®{C{£SI*SA s ISW?>nT^ n 

i *«t vss 2 ©^»©*®{cfisi*ii* j iaw e>*it^ 

St)©*if* 5 *i.o fiS»JBt:oi>T«:«iB-rSo 

[0023] ^mmz&ifzmm, $>zw*z<Dm.m* 
mm-rz&mmcDftmjsmtLxiz. ^©.fea**.©* 5 
fes. ®^^^^9 >^*^»^^if©*^sass 


(6) 

9 

>?&mmmmmm±izmifiL. nm*Bf&rz>* ®m 

[0 0 2 4] MffiT&3^ttK£4>T-©M#?£ 10 

(deposition) J; i3#«^g;feti&JSJl£f&/jrf £11 
Hrfcrli, jg0J3S4K^SS©t£fc{i&JSJifc©ffi»t4£ 
JS&Ztzlsblz, x^^^U>^s -Y^->7"b— ^-f > 

«/1^0£S«^©F^©m3tt4£ft±£-fr£fc#>{c, & 

mmmtmmmmcDm. %tz&&mm£mwmffi.£(Drs 

[0 0 2 5] **B^{3^^T^a«©^ 1 ©^HiC^ 

tt.mzm.wtzt, &©<£? -So (D^^xh 
^zttezzmiK m i<D£m±<D&mmmtte2>'< 30 
^w^cDgp^-^isab, ^©©-^ ^©mss^-^ 

h SiStSo @fg 1 ffl±a©^:[gt^fiKbfe^aJ5IJ: 

[0 0 2 6] &mmmvm 1 2 ©&«/■*>?,& 

/jg-f -S^SitbTfi, Mttfatcttft© £?&&©**& 
So <$m 1 ©±®©^:®(CffMbfe^ 1 

u u-^x h^ffli>Tm«©^««fis©^^->?£ff$se 
itiic^ii^wu ^sgp«-©m 1 ©£«il£ 
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^:®(cjf^bfemi©^S»±lc, ^JS*®*:^^ 
g)5^W^©gB^{ru^x t^©x>*?£jfc/&U 

^©^ i©^a»*P^*b«ei«:ffM-r£o i^iao 
Tii, ^©±ti2 0^ii&)fm uyxhws 
u w>zy=7 visi.^y3->>?*%>z\tjL\,\ &mmffi& 

#££SU ^S^MSi*K?5febm2©^«g^#-rS 
&mWfc^t> — >*Bf&l,Xi>&.^o ®^1©±B©:£ 
Htff^bfe^l©^JlJl±t-x pjf^©^^->©^« 

■DX&mmmzftmtZo ®si©±s®4ii:iiffl 
^<d~?7.?*bj&Ls *©^ i&mmM&fr(Dfr&mi> 

JgmH^^fiK-rSo 1 ®^ffl^t>*m 2 ©±ffl©£B 

izBi&\,ti{&,fcMM. mi<D&mm. si 2 ©#«!*>£> 
^s#is«©^2©^jss±t, m%.(D^*->(D&ft 

t;i/^xhf©v^i'4Mbfe^ ^^^x/^fT 

mytm. ^mm±m<D^^->^Bm\,x^^ 0 
[0027] *&wizjs^xmm*Wi 1 Rvm 2 ©&« 
«^e»^i.©*Ji<*i:-ri.*^> ±Mbfccta(c, ^2 
©^«S(^ m^&zi±w£tcizmmmaiB&z-rz>i& 

IlttSCttfllb^o C©<fco&MS2©;&JS;f 

ta\ u >^©K^5aa?£T-^-eg-s,^ $ 

?>{c$ft b<(i#too#, {iA,£«>o#, WJ^tcJ:»3 
M^tiSo ^2©^JSSi:bTWI^«^too§Jl^ffl 
v> c©^*!)o^»ffiffM*tt6fc{i, ^©.ta* 

% ©^?S*3J;i>'ilT;i/*u?S-e*»,»o§^ff do 
© * ffl ^ tc mm.'&mtt. ^© -fl§©^» o § & «t 

^Tt5„ &lsbigm<Dmfrtl,Xl£, ii^0.0 5^ 
m~8 0 um s ft % L < (i 0 . 1 5 0 /znu ^ ?> 

W$b<li0.5 ( um~5 0/im, J; t) t b < 0 . 
1 >um~ 5 /XTn1P'M^X$>2>o 

[0028] m2(D&mmt\sXi±A;t£isb-?%m*m^ 

sa^s *©^fiE^^(ctti!lc©«fco^ i fe©d s afeSo ©(5 

; u > m m t * m i ^ fc «<s #> # k <k o t jf^ -r ?. o 

©BmMto o # -^a7c«f i:©»«M* o # (c £ D 
JSiK-rSo @<5- 'J-Af^fd3§:©l;J^fi^-;* h*X^? u 

btll itmO . 0 5/zm~8 0//m, »Sb<ii0.5 
/zm~ 5 0 J; D^f £ b < 2 /zm~ 1 0 Am* s ji 
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**.&ntt-&&uu mzm^mnumx 1 2 3 k j; o 

{£<,■>•&©-?;& mz.&, I n, S n, P b, Z n©#JS 
(Di£te£tzlZ-&&tfmf ZtlZo -fl§B<J&*>©i:bT 

JM t b T figfli -r 3 c i: #-r- £ -2. o 
Co 0 2 9] y^fito-o£jB£j£/£-f £t§^ ffl^wt 
mux$>s®m&/vtz®*m^i'iz, tbigmstzitzp 
Bijt ck 9 i± a,£ to o #e ^ff^-r s c h ic j; ^ , mm& 

^-WgfcttWfS; (, > -7^ X y 7 ^ ;i, A £ fflv -> fcigBES 
«i:bTffl^3i§-£rt.riK ^2©^Ja»^B^fi^-c 

fflt>£&i^«fItt©ii5l^?££J;oT, g^UMRIUSSJil 

[0030] te&zz.x-m^tzmmcDttmtftmjsW;, 
w &mmm *mm t z mm- 1 c © r&js*®©^^ 

<k^s«gt^f s <t o mmztg bristt <s>nTi> 

[oo3i] ^m(D%^m^-mm^mmx\^ ig2© 

x, znzm?&m$cLmz&3§mmz-? 1- 
zcDmmmmttez&oiz-rztzisbcD&vx&Zo &m 
mmma, zti*n, m.®.<t>m?iztt?z#mmmtL 
xmvztix^Zo xwmmxiz, zox^te^mm®, 
fflo*»iicD±s±!:$>5t©s r&mmmj twu, 
^2©±®±(cfes*©* rmmmmj tu. mmm 
mzmm-rzmu^zmmismt, ±mistzmm, & 
iz&mmMizMtzb<Dtfi%<D££Mm£ti%o 3§i© 

%m%m ! &m.mz&-ox'ntsLt>tiz > o z<Dm%m^m,^ 

[0032] mmmmtttxDmmmR^m^m&tiDm 
%m&mz, mmnmsmzmmm >) - k^c-s^s 
i$-tz>z.h\z&-DX*>mji7Lz>tK mmmm\zm%mz 
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mm^titz^mmmm^m^s z(D9\-^mm.m^ 
*ifrLxftti:5&oiz?z,z.£&m£i,^ a K&immm 

tb<D^>yti,xt>{&m-t%z.£&x%Zo ft&mmm 
w?tz. mi<D3iffii5&vm2<n3iM(D^-rtnz4imv 
zzt&xgZo mi(D%m\zm-TZ>m-&\z&, mm® 

miznt2>ft%immmi®?<Dmmz, mwmtftnmt 

2>M5LmmWimz£.-oXftt<lit>tl2> 0 -13, !B2©±ffi 

10 izmizM-sizi*, mmmmiztm^z^y vmmtL 
xw-mgMm^zftm-rzztifixgZo ^mmm 
m?*a§>v?>z:£iz±f), z.vn.^mtzoft^m? 
m®®mmt<Dmi%mmM*ftteomzmtimt>z>i®fr 
zft®mmm$%?(D7&m%ifrizmfei-2>z£ifixz, m 
<D&wfimmmR±mzR&z. tzmtz tttx § z> 0 

[0 0 3 3] ^ biz, m l©±B(c?f^^n-5^©S 

®©o%-sp© mm<D) mmiz-o^xte, ^2©^a 
20 icDifitscttgitft:, m i(D£.m±izmi zti 
tzPimmMizi±mmm-r?>z.t&nim.x&z> 0 c©±tii 
mmommz, mKD£ffi±izm-}e>nz>fi.*mj&m 

mmtvmmz, m 1 <DHw±izBm2tiz>®®^*- 
><,z&-oxfttet>n?>o &mmm<Di%mzt\.$!>&mm3% 
?zftm?zz.tt)Bsmx$>z>o mm, Pimmmiszw 
ztiibmmt^mmm^mm-r^\B\m^^->it, mi 
©£H±k: mmiznm-r z. t * s t- § s „ 
[0034] mi<D£m±<DmM&%^i*K&&mm<Q 

30 1 2 oiB±ffl*»lgtot^*:S^i:^« 

znzm.iti.wigmmz-o^xm.wtZo m^#}&m&<D 
u -if * * ffl v ^ s (Dmmmux- iz j; tj MB^a* iz mm?*. 

&ff^b> C©^©F*lgf5t^W^^^(cJ;t3^)K 
%ffi.W.l>XBf£1r2 > , m 1 ©*E±©SH^gPSi^ffl 

^ i: w, 2 ©±a±©***j*& i: (* z. (n&mmz & d * 

<Dmm\z&^xmwmmzmm-Kitmm^, mmm** 
40 j; k> ft(Dftmz$imwkitim. y.xmmmm^^ 

&mi*z<Di&mmiz£.-Dxi7-&t>ti%o £>s^?>«v m 

mM***'&, «^y*4fT^oTfe<fc^o (3>SB1© 
±B{|iJffl«@^» 2 ©±B#J©*^jmeii: i:©^{cj*^ 

tc<t t3ffi®©*@*«^fl<j(c^-r?>o €)±M©*^r@ 

tmmizm?j<Dm<DmMmizmMtf}ti;fcti*i)nz-, 
(Dmm*mm.mzm-&-r%o <&±m<Dm-&®tmmizm 
U(Dm(Dnmf^zmmmtas.tsi:mA., zhtzmmzm 
50 mmmzms.*mu\., %^^>v a.-^mz ^mis 


r 
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©±H±©W® ^gpfi^fflSg? i:SB 2 ©±B±©*ifSj 

Utt^-X h«©««tt£i«5to-I> lc, Jg^5&J»£ 
lRl±**4Ci:*-e*«o 10 
[0 0 3 5] *«Wfc*3^Tx m«8^*^J«1l^^«-C 
flWJLfcW^ Cft€>©&H©*E-e©*fe©Ka*fc<fc4 

S*i:©IHS:tftW"r*>«fc^o «tt#»l:l3«fcVf6 2©& 
JB»*>&*««»fl:(Z>»^fca:, fiSWBtt, SB 1 ©£ 
2 ©&»i**;ta-t*«fc^U S8 1©:£«»i: 
aflliS«©ISIk:KWr 4> <fcv> U SB 2 ©^JS«±lca§tt 

[0 0 3 6] ffiS*f«i: btlt *©W*3te»S»* 20 
A*. 5 0%feTF. »*b<ttlO%felT, *6C»iL 

S*m*0!]5*-f Sfc&fclU Ge.Si.Sn.W.IW^ 
ffl^JS, Cr,Cu,Fe,I n,Mn,Ni,Pb,Pd,P 
t,Ti,V,W^©Sm B,W*©jgMfc*k Cr,Z 
rm<omcM. Ni,Pb,Pd,Cuf©ffibi> Fe 

* ^ * * xtts^* y — ;ns© rMEoilifetoJWfc: «t a 

ffil^^ ftPBBS 5 7-4 1 3 7 8 ^&«-*>«rWHB 6 3- 
4 7 3 7 5^4i*«St:l3«**ife*iSt:J;oT^HJB± 

i. Sfe. ^JS««*JBfi8-r*HH©l'y^hJ:b , r*— 

[0037] *«wt:*v^T N mw&mzjo^Tmmu 

^©3f$#£##a3Ib&^J;-5tc-f >feteJ»£I£ 

ot, *» c» o -r a w»R±©3eaj^©iH«K 

4 ^ttBllt -5 fcto©/* * - > i: bt Brits* nfc«ffiO 

£6lcS*.5o c©iK^»(±, SB143«fcVS£2©£ffl© 
^1*tiC*»tt.5Ci:* J Rrt6 , ?*S. *2©£BBfl|fcl9: 50 
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bT©«MB*«F&-8\ »a©«3fcJIB:»»3Se^J:-5C-r 
SdfctfSSJbVv, j£3feJI©&Niai§*(^ H^i©Se^ 

mofcs^ttw«©jfcj«ctefflsns#fc*tu ^£b 

<(i5 0%WT. »iL<ttlO%WT, *6C»*L 
<{*5%Jii.TA 5 T-$)-2.o »^Si:aB^K*Sfc©P^ 

ic, ^SKit*i»«fc«>©<sK»**»ttT*«fcvv, - 

©{SKttBtt. *fi8{ciS(t6ns±i!ibfc<SSMSi:|SI 

-So 

[0 0 3 8] *«WKl*5VNTa3fcJi©JBj«^fiSi: bttt 

^^*fcd»Lfc»*iftB-, atMfiJik-r-So <3>mn/%i 
>j ^ ^ i > & t*©^tv a # k ^wRtsa** zmm 

[0 0 3 9] IA1©M$ LVWSli, If0.05/i 
m~5 0^m, £?3;b<ttl,um~l Oyunu 
i L < (i 2 x*m~ 5 ^m"efe?>o 

[0 0 4 0] «j*TSJ;5fc:IB2©£Hfllfc:flF«IBitJi 

&mm?2>M-giiz\z, sb 1 ©±Hi±©af#*B\ &mm 

ih-TSo £©»■&* SlSftJUi, IM*©R*3lDl$fc:«£ 

■&mzz a «t -5 c jgj«-r « D x #«*©']*«* 
^M^/^^^tf^T-ff^-r^ck^Mt bu 0 sg 
i©^s±©K*jshss2©±a©^*Kihek{i, m 
ss^stt)ffl©)te^>ii§yBfigffl©3te©^&aa^-B-sfc 

feffliMBStSCtt^So jffi^S©^gP^i:b 

«k^n, ^'JyMltl/Tfflili, MO.lm 
m~ 5 0 mm, U S b < (* 0 . 3 mm~ 2 mmfiJKT-fe 

So 

[0 0 4 1] fcfSBBfcfcwr, *2©±Hi±t:, 

c©<ta'fe ; ^*iw±»©SE^m'3ffl* 

•2.0tt*#ii^ffl©^©^fiti3(tS3l6^a^(i5 0 
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[0042] mmffiitmoBftiz. m&zwfe-rztztb 

ic, mmzM&tZZV v H*©MPgB£#-r£>&©i: 

tict^asbK t&umz, 

*'J s> hfii: bT©iHtt, iiSO. lmm~5 Omm 
<I> #£b<tt0.3mm~2mmi|i#SIi;bOo tfc 

ft mm itm<»BMzmm o.o 5 um~ so um. 

b <t£ 1 #m~ 1 0 >itm, S£Sf£ b<ti2//m~5>u 
mA*H$ b^o 

[0 0 4 3] ^*IW±»(r^(tf,nS3BPg|5tt> iS8J3« 10 
*E5±«©iti(±, j?*L<fcfc*6B©*Mi©2^ £££ 

*? * b < a: 5te«aET»*o sBa5*tt*tfiii«jT;»«iw 
»*?fc^©ji*Fc»-r4flf«©ie«* J: sfiM-rsfc 

J*?fc#J&1-S«ffl#©W*:*S<*-SCfc##* 
(£, 2 mm~ 1 0 Omm, £? $ b <fcfc3mm~ 1 0 mm 
[0 0 4 4] 38B8S«fflfg 2 ©£ffl±fc^«B5±S£ff;? 

a, ®^JiJi^fcttfisw**#-rs^»s: 30 
[0045] £ £tc 3H£«c©ir*M£tfff^:V££ 

tts *>.y=K *», ^iP^©-flSS«j«:^SC 

£:bT, PET, *'J#-**-K PES^©Bl^tt 

««p©j»t:«tsaTOa*E©*?e*»»sfc«>fcx was 

±*fl£j*B*©fi£* 1 5 0°CWT, «fSL<ttl2 0°C 
WT, ^?>lc»Sb<ttl 0 0°C«T£:-f 40 

bw 

[0 0 4 6] »«i»jtJi*jt«a<jfifiT;jedi-r5*tSi: 

7*-tr ;v 4> fc: tt i: SjsS b t ffi <bfijfc £ § I * jg c -f ft&JK 
* s ^^tlT^2. 0 ®3f*©a§E-C»«b-C±#Jfcfii6-r 50 
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*8lfl;#J#±#Jtft:«-»**iSaaB©SJiStJ;oTffl^-r 
5fcC©»ffi*BJ«IU BrJ£©fiBEfcfln*& • AMbS-frT 

[0 0 4 7] *^B§t:i>V>T, j§BJ3»«©^ 2 ©iBffi'J 

"CS3o ^CtMttlt ffi*%D&S©«^©JBftft 
❖»a**«©«^©*3te*Tf**o *ft#i:bTfi, 

tt, if©J;-5**)©-t!*ffifflT-#So jifiuv^M 

7 ^ / ^tfafe3t7 7 ^ A7 1/ ^ f W "bftSo $g2 
©ifflfcny Hl/>X71/-f-?>)t77^^7U^SSW 
flMIIB±Ji*lftW-ja:v^rtfc-raci:*«a*L 

[0 0 4 8] #««HK,fca#** : FfflB»»Kttx Cti 
S-CBWIbT *fc«J«-C+^lc*©««6*f6#-C § 5 

fflij©g«ffi(c«a»^^(tsci:^^bOo «ae 

SU^. nifflfdttlAm~2 0 0//m-C*t), i(f 
Sb<(42/zm~l 0 0//m, £ ?> US? g; b < fct 5 ^m 
~2 0>um-e$>So 

[0049] ifc, ^fswc^jR^ffliaisfflgfcc© 

*R±tE»*n-63t ! 3 s 3R : Ffc©*^iH<iSf-&©W^* 

- h^tc^^n-si^s^bM^i, iJK*->*«cif©« 

[0 0 5 0] 

b, SB^s«©ffe^cDS{-cne.sfiB*ft^i-r^fe»© 

i: Lxommzffiz. Zzttta tK ^©lUS&i:©^ 
@fiJf*M'>bT(SffittAs^_ht-?,i:i:^{c, *«HIiS^ 
^SHISIKRcSffitfifij b-C^f?) c # S «fc 
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[0 0 5 1] 

immm] kt> Hia*#jsbfcj&»s>. *mw*mmiz 
[0052] ±mi,tz&oiz*fflji<Dft&m?m\B\m& 

m^y vtLx&mxzzixDx&Zo 

frWLbgiWViJ *-iS*>*)-£LX, *«iCS^<* 10 

[0 0 5 3] d©^^ffl0gS*«{±, m*mz&7 

>J y h#©^7£ffiBbTCffl^7£3'6#jg®U# 
£<fcot.rU ££ic:mi©±BKtt^ft^ftS^Ifc!3ffl 

©s^*«ii]gs^ i 3 t<Dmimz&m2tizm.m<D& 

li«;@2*^©^a5 7{C?&oTiagLv ^SlSltd* 
^ti 1 <D%Mh\±%.Mmiz$)2>m 2 ©£B£f±, jggB 
7tC«^^lRltcMt>-S«IS©*^®fi8 3^^, jjg^tt 20 

«§ 3 t&mn® 2 i £m;i-f smgB 2 6 

£ <fc oTfflS{C*«,6<3tgi^$ *ii> J; o t: bfc ©-£& 
5o ^JSS®2{i,^g(57-r'ffl^©3g31$:|5aSL^U«to 
(Cffig^tlT^So Ell{c43^Ts 2 ©KjajT? 

[p]f ^t)*.^g)5 7^m^)«flS3©S^^|pl(i, ia©i|RS 

mmmz. *ns l t mm z nt v 1 s 0 

[0 0 5 4] mi©±B±£li> JBaJ7*li<* 

I*i5i«»tf6ftT^4, «3WI5*«»7 0fif* 30 
iRifcffitfT*?), *#Jl5i:#&JB*ffi2-ctt£*ix& 
X 'J s> h#©M fSRWfcx m 1 ©£Bffl'J-£© 

^js«flis©^s{r3ffi^e*s:wsa-&ttt, 

fc, ^2©±BfflJ{c:tt, gffi 7 U y h#© 

6*s^(te>nT^-5o #«f»JhJi6ttJWIMtSl&iffc:«fc 
5*«*BS±-r5i:i:*lc, m2©±Bfl'JT-j£as7 £11 40 
jrrs*MB**bTH*. £*>^ m2©£ffi-$>fg2© 
±B±©^«K;±J16 i:ilM&»H3S«S«fc-5fc:, 393 

8 e-n-t^So <r-T% ^«KihJi©^ 

[0 0 5 5] JB*fc-r*-^s>tffc*«#Wfc:#ttS 

££»U 58»7#*©fi*;iSffi;iWR«l 4<D&mi5m* 
mWZfifoZfil < «fc 5 /(pom 2 ffliBI« 1 4 50 
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©ifflfflrt* 5> C©3BJlfi4K 1 1 Xm U S§g|5 7 5:3® b 

tjshi 4csaw**u ®^±©H^^->t^bt 

^feS^*«0SS*^ 1 3CXW-r*o SHI 4 

au asasn— 5 4ot:j;oTia^*e*iqic«a6*n 

So 

[0 0 5 6] C C"Ctt#»lS©#** : FfflEI&a&ISfc3te 
^*«[H8S«^ 1 3 ©ft 9 H«3tHISHaB*^**o« 
<^<, 3BJJffiK©m2©±B#!S^{*©i®ftB{c: 

So 

[0057] £ %\z*mm%&m=f-mmmwsL\z-o^ 
x, *<nnMM*mm-rz>o m 2 &m 1 ©sates©^ 
^ffl0Bsa«^^bt^So 

[0 0 5 8] 7 ;i/Att<oawa« 1 ©m 1 ©iffl (0 

-75©fflij(-jn*e 5 wmibti, m^(D^m\cm.WL 
(D&mmm 2-tfimttztix^Zo cn?>Mi5 t&m 

W.M2lZ£-oX, ^a5 7©M^A s RB«^nT^SCi:{C 

&s<> ##iti2it *§«*©*>©-c$>tK €©** 
IS«Si:c:©|iiESS«i:©ffl^(Kl«c«i»^|6j*«l«J 

«*irH=s ^a5 7©ft^|pj*s[p]< cfcat^fflEEsa* 

[0 0 5 9] -75s aW»«©SB 2 O ±B (IH^T 
B) , 1-^fc*.mi©±Bi:ttS^flJ©iBt(i, mi 
fflilf^aiffi 2 5>*IT U S«J*fc*f J6 bT, 

ttiK©*^j«-H 3 tfffis t: Jpfr t ^ s <t d £iStf e> ix-r 

^So =&«,^«83tt, ^ai7©fi^75[pIfflft^J;!3t) 
«B5±«6*«i9!»e)nTV^o flHWWlh* 6 liJtfttt* 
6tt, l3 3(A)t^^*XS«fcd{c, &JB8B 7 fc: 

m<Dmx-mmztizBmzs M*nt^s, c©^ 

H3(B){'^^fiScto(-, SB»7 0PMMC»»6n-5 
2*©'J^>«©t»©t:bTt)J;^o i2©iB, *tt 
««3*«tW»*l»JtJB6 0±fflS«-5 ot-5C, aw«: 

[0 0 6 0] Z. d T% mi ©^B{RiJ©^««ffi 2 £ AW 
*Jti5^ m2©£Bffl'J©^ : *IW±»6 £<Z>&mM& 


(11) 

19 

□H©*£*ru &mmm 2 ^mxm 5 ©w&ttx tro 

-»*.fc^lK»K »«l8±JB©BBniIi©*C**bT<l>btt 
ifiUffibT^Tfei^o *&81©±E«TJJ8»7i:l/ 

•3-cH*n4«acDij-aci:, s§ 2 ©±h(iijt-©^«i»± 
weoHaaseDTj-ffifcHu ##»ffl-css»ii©*Ha&* 
B/jlc£*iSPgfK S«Co-t:i>Tt)«fcl>o 10 
[0 0 6 1] fftfsi©±fficttit4ks m©£B 

Ka*e#©ffl**fc*fc3fflffifc:. **HtS3©*St 

2:n&<D^ffttttfflj|?3 otftttt^iirv^a. c©^ 

2 0 h: % 32B^a« 1 ft jia-r 5 «t a tcisw 
[0062] &<&mmu2^ zti^nmwm®. 20 

£ttT^So Emc^-fKrBiati. «»flW£&»2 0ft 

bTK#A s h*©£3 £S^£tlTl">S>{Pft7n U"CV> 
So i4l;lt -f * — y*>»tbt, ^®l243c};l>* 
£%£*IhU&JR?1 3*»*ft"r^4. ##JS«fiS2t 

f#S©fc©T-&SA\ JKiMtss^ vhy^Xiift 

S*©T-feSCi:^?>, iS*£H\ &JRSHS2 itlftfoll 

m 3 ©s^©$fi^t)-fr{coi,%-r , sii^fe©i)!ifffl 30 
«fcs**©^*«frftg^fciiJiP-f scttf-e&So * 

fc. 0q*.tf&Wt«l 2 0#ftJM&WB8#fc:J||*nfS 
S„ H5(A)tt % *l©±ffl«fre> *&!*&©*&«« 
a 2 fc#*»*ffi3 fc©(MH«ft«aWfc:sj*bTt* 
So c«DBlc«(,\T« ^11S2 hjfM$««S3 fctffifc 

2 2:lt«tMni3AfXiaEK:ttM$nTl^«4Mf«9bTO 

j*?©*ss*HiFS -5 &mm&2ifi2*.iffi. 
^^isfsmT-feSo 

[0 0 6 3] fil±, IB 1 OHIIE«t:oi>Tlftiffl Lfc*^ 
C *i t: tt« ❖ O* J^«l A« Wie-C * « o E3 6 w b fc * O 

^7 hfiSttWc&SteBf^ -P©fe©i:bTiS(te. 
nr^So C©t§-g\ &#JS13S3©flM»tftSg2©±B± 

TL*sit:jBittr**©i:r*cfct:j:o, mmmu 
ft*»-rsm»WBsK»2 oct^t, maws 3 

IMM*ffl«-f 3 0 i:©^ftHlSCi:A s ^^So 50 
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[0 0 6 4] »«KfJhJI 6 ©#-C***«+«-C* 

[0 0 6 5] S3tft«0SS*^a5S^«i^*«[lIS§* 

©^W^ftffiffl-TS^-a-tCti, tCr^HXtStf £> 
tVT ^ S^* > 7<DWLt± \-f(D^MWmtl l ^:<D^^^ X 

#!&iEST-i*S©T-s Tl/^fSffir-'HXtWLtaW 
H*jtc^^F-rs^ftit J f>'rci:*sT-^, »«P^rT-S>So 
[0 0 6 6] m 7 Hu #350J3©3§ 2 ©ISifl&l©^*^ 
ffllHi&»KC*»*^««Bi:fttt«ffii:©IMfift«!5C 
ffjfc^-T^BIlT-ifcSo C©H]g§ffigtt> ^1©H»J 

©^©^(^^©^©"■e&s*^ ^i©±a±©ifeJK 

«3i:ttfi8tt£ft-C^&V\, ^©tt!?> &JB«8S2c 

mi©±ffl±{cffM^nfcll]8S>'^->3 Sft^b 
T ft >11i}£ 3 6CSMi:«S5^ti,T^5„ c©ftilfl; 
ei36{i, 1 *©««««©«« t«:-5*©-Cft So ft 
I1H3 6I1 SBl©iiS±t:*^T, *^JB««i2, 
2 cftii£^!ga5 7©£2*ffl'Jfc:i8tte>ft> -«g|57©R 
^ipjCMth'S UJK>tt©Jgttft#rSo ftJI«8i3 6 
©SggBKfcJu ^9J|li»4:ofi8«5t:«ffl$*i«^y H«* 
T-feS^g|5S^fflffi^3 0 aA^ttfcft-tOSo 3©^ 
8&teftJ*?3 0 a(i, £tteS3£$iH^fr3ftffi& 

§B;^->3 5*ftjita3 6H:, &JKttB2, 
2 c t|S]B#(C^J5gt:^S©-C% dft&fti&tt-SC fc£«fc 
SXiSifflgllHlft&itantt&^o £fc> £T©&JS«!ft 

Knw«ac»i«!-r4»-&t:tfc^ ^a«iftM»-rs 

*StaeiSSia«B 2 0©«Rftai«-rsci:**-CS;So 
[0 0 6 7] #3SB.S©SB 3 ©KEJK«l©*^*^ffllHlKlt 
0 8(A),(B)t;:7r;;**XT^So &:}3> 0 8(B)t 
tt> HtfyKriiffl©****!!]^*^! 6*»**S$nfctt 
II^SftT^i. £©^JII0>Jtt* &SS7ft{*£A,T*jS3 

wt^s*a2 Asg&t+^n-rv^So *©«*, *i©£ 

BiC&UTii^SIS 7 *s*©WffliJ©^Jg«1® 2 fC<fc oTH 
^^*xSChfc35:S©T% M^Jptta&tt^tvt^&Oo 
fctbSA^ !6»7©#fljT©£«*«2#^jS5*ilT^ 
S^JSfcfctebT, ^ft^ft, SB 2 CDiH±(cJfe»«« 
3#tStte>tl-C^So !3C©lHlfiSa«(i.«gl5 7©ft 

**iRi©t"t»ji«ft^*aiH»« i ©atstSigfc^aBfc: 

H b t sa»l!|;<D«|j« h ^ o t ^ s o 
[0 0 6 8] ^©^^ffllSSSaffiT-tt, fttt 
£ A/Cfcfft-T S 2 o©^«H1?i 2 fflfltc ^ fc*ss «t -5 (c 
^*««[h]SS^^ 1 6ftH^fSCi:*sT-gSo c©« 
^ 3*#jlS?lfi]8&»^ 1 6 ©^^B 1 6 afcfc&gB 7 ©S 
±CftoT*gB7©»ft|qIUTi3»), $fcSB3tejRSMa» 
f?16lt ?<D*Hi^ri6bttJ;ot, -^SP 
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7 *tt£ A/Cttffl-rs 2 o©£««& 2 ©^n^ne 

a*^ se «iJ*«^«tat:»3te*^ 

a <t a umat i: -r * - 1 #t- # s . 

[0 0 6 9] «T> *ft«to^T, HI^©«iii^J*^ 

if x a ?> \z mm* z . 

[0 0 7 0] ««jftMl> HQC^SftS^JimilH 

[0 0 7 1]f^5 0/zm©PES7-<;UA^3SB^a« 
ltbtffifflU €©SlMi2C£ffi^ DC?^ 20 
*hn>x;-W*y>^*S£<fct)s Cr (JP£0.0 1 
urn) tCu (S^0.3//m) fcSJUH&^Jl b"^ & 

mmm&Bi&Ltzo mz^ coawiMRifc^u &m 

2 ff§ 2 ©ifflffliJCfti^mei 3 i%2> 

<t-5e dne.*jR«ffi2atf«iu«a3/i«?Bj«*ns 

*»?L©rt«^«aLTUS^»IK©&#(CM«£ra 
5>um©ff^T-tS(j-fco C©ffljf(i, ^Iil<D»lCD 
^JRSfc«c54>©t?ft-5o 

[0 0 7 2) ^ 7-;i/*y— ;i/x;i/3t;>^4'T-©*6 
2(D&mmt bT©fcfcA/£B£^ 1 ©#ii±i:mi 

fee ^©^s i/^xh^f>?»iu ^g^S*^ 

nT^s*«««2i3j;v*»«a3*«aiBa&iRucH 40 

Vt>tltzZ£\zt£%> 0 

[0 0 7 3] J6 1 ©iBWfctJVvC, &gP7i5<ttf-€© 
)^Hi:^JS«®2©JfflHe >- Un->T^ U U— h#> 

#-r-5&&©g#ifc»iHii85is^p 1 3&*n-enm^©^ 

ItI2±tcit, 1 kgf /cm ! ©E*Tf 1 5 0 

°ct 5 »iBfii%x §^*«[HBsm^ i 3 t&mmm 2 1 

©»^*fT*Sfcfc*fc»lfi*«<t£ttfco StefflTC© 
Wn^SU^nttft^ofeo 3te*l 2*>?>©#£&g|$7£ 

^2©iBcMisiut:^»'r5Jsm^ijb 50 
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tzo * LT ft ©St*** SiteJdmiHlRjR^l 

c?nfco 

[0 0 7 4] «<Ki§#J2» HI Ofc^SnsMfi^J^Fffl 
®B&»«£SWt bfco c©®SSfflKfci:^ 1 ©&MB«fc:5* 
bfcfc©<hP*S©*>©T- &S«1 2 #3HJ§Slg 
HRIiP?>»l©&«*2a* Sg2©:&«Jf2 htmum 
m$ixtzffif&X$>% 0 ££>{;r, ^2©^«J12b±(c 

aE*«5*si9:^e.n-ri^o ^i--s#a«fig2^©^ 

[0 0 7 5] J?£ 5 0//m©PEEK7-fMOiS 
KlfcbTflMiU *©SBlSVSB2©±®t. DC? 
?*hu>xsivf' >)>ymz&b, Cr (J¥£0.0 
lAm) hCu (m$0.3jum) £ £Jl&«Ji Ut, 
^II^Ml&o ifce fB l©£B8ttic&JR«&2 
^ 1 2 ©^SMCI^tfii 3 m^fiJ ^ ? ic> Z 

ti<b&mmM2Rvm®mffi 3 tm&ztiziiLW&.9\><D 
GL&<D-&mmm±izi'Vzh>(>**mftistzo &mn 
m2 £mmmm3£<Dmis.&)mfiiififtut)nz>tiLSiz, 

mmistzo «t«»«)^*fc«t5ita?L©rtacjit*o. 

«fc»K K&ft©rt^SmbT^S&®8!BS©SB#fc:IG3 

jB**&5x/m©j»aF-c»»&o c©fp»«, mmmm3 
(Dmisiz&zttbtz, &mwM2<Dmi<D&mm2 

a (c & 5 o 

[0 0 7 6] &e 7)V1] ;—)VZ)l*>m®rpX-<Dlsb 
ogK<t!K J¥£if$5 /zm©Sn-Pb^A>^5l± 
A,je«£»»±fc:J12J5JtL;fco 2 ©fS 2 ©&Jg)g 

2biic©tt^fcii?ns. u^xh-r 
>^*H?*bs ;fg&:&/B£l&*bfco cnc«fc»K ft 
»WSSHE»2 0*^b"Cfij«6*n-C^**JB«a2*«fc 

xfmmmm 3 **sb^»k 1 c»» <& nfc c t c & s . 

[0 0 7 7] &e Sgl©£H<IWfc::fcO-t\ ^g)5 7*tt 
$t?<tat, Me^*^tf^^btt^§*WJb, SO 
to- Wb£*T»3te»5SJ&j&bfco C©h^> 
« 2 ±*s J;t>*^JB«fis 2 F^©Pf,^©gI5^(c 5 & 

Btn&ti&o zzic, m2(D±mmiz^Xs ^7* 

©S^»*S*-«<b**T, «*tt©*S^SE6itJl 
6 £flMbfc„ C©^«I»±S 6 l:«iS«fifli 3 0 0 
Q/DT-fctK «3ttJB5©3tt«iaa*ttl96l5lTTJ*o 

feo *bT, m2©±fflwje mmmm3, mmm±m 

6*5<tV^gB74Sd«tdtUVe!YbS^b^>7'^ U 
^Kbfco 

[0078] ^rfcWb^tta^-cfc-aaBwJS* 


(13) 
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5kgf/cm 2 ©EAT-ei5 0°Ct:5OT(S 

£®S5 7£ail£-tf\ SB2cD±iBK:Wiq|bT«Hft-r*B 
«S14tfia*fLfco *bT^©JBf&l 4*6©fi«*S 
**IMlHMMH a l 3"C*WiU 3te^W«B#«l»)«Bfc 

[0 0 7 9] ««U6«3>BI1 lfc^SixS***^ 10 
BUSlMft&SfrLfc. C©IHSSM£fci\ SWJ2T-01 
0£ffl^T^bfcfc©^|I>]«l©*>©-e&-3#, SS2©± 
ffl«K*^T«SS 7 t> Htf <fc a tcSSft/i 5 a «R 

«8tt«*l»±»6a±fc©*a&tt&ft-C:fe!>> 

4S 3 6 ftT V* ii^MS 8 ttBfttt 6 ftT ^ 

[0 0 8 0] JP£ 2 5/zm©PE S7^;i/A£jtHJ3SS 
lfcbTflSfflU €©311 2 ©^HfC, DCv^ 20 

BS 2 Atf 3 *l-5ffiBJ^©(£B©£ 

feo &*»»^Sfc«fc»JR»?l©rtSfc:JP£0.3#m 
fiSl©£fflffllJ©Sli3IK£:Sf§2ffl 

o^{Cct(3, najLortau^affib-c^ 30 

KIH***?j5ittm©J»$T;l9!»fco CCDBWfc^ JKM« 
i3©illl;*«i:J:*C, &JHttS 2 ©Sg 1 ©£« 
12 ai;%5o 

[0 0 8 1] W;> us?* h*Hfr*u ^g&S5#fflSE 
»K*l»*LfcaL JMI&2/£m©Sii-Pb-ft&fr& 
fcattA/SBSBIM ^aiaDilltMLfco 
&B«*2©£2©^B2 bttCCDtt^BT*/*;* 

[0 0 8 2] ifcfc, m 1 2 CDifflOp^K*^ 40 
fliSBWU *Wft'fllfll**TaBteJi5,5a*JBjau 

fee jffi^Jistt, &s*as 2 is^iti 2 facing 

$ii5 0 0Q/D-e*ofc„ *bT, ^«&5±S6£B 

^ J; o t u v»bs^ u ^ 'J • Wb 50 


^M¥7-9 4 6 3 4 
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f^lO/zm©ffiII8^Mbto 
[0 0 8 3] ^{C, 5kgf/cm J fflffi*Ttl5 0 
•CCSOWWSlociittot, 3ft£ttlllBX?l 3 

[0 0 8 4] fKjBM4>WftM2-eBl OtS^tR 
H^bfc*)©hl5)«©*fig©IIlS&S«^^fiEbfeo #£2 
5 ^m©*7"h >V7^ ;i/A*e>ftSaffi»R 1 ©» 1 

*5j;i>-^2©±M{c, 4*>mmmmmmz&9mtf 

a 3 **J&j*3ftSffiBW*©ffiB©«»«±fc: u h 
>f >**ffi*L/fco JfS«S«>ogtr<t>3Ma?L©l*lSC 

*v*fc.fc!K m8?#>o£{cJ;9, KS?L©(*iaJ^Stti 
UT^4*l*K©S#fc*MB£l 0 >am©J?^T*|g» 

to c©aieii, mmnmztztazhk.*)^ &mmm 

2©fl©^lI2at;*lio *bT, »l©±fflflI«D 
mm (il©^iI2a) ±lcjp# 1 #m©N \M*M 
fiitbfe^ £^ DJ¥£l,um©:&*y*Ji£gS 
W\ :&jg®Bi 2 ©g§ 2 ©&J1S 2 b^ff^bfcc C*x£ 
<fc»K B$ia<>&lK.& 2 0ft^bTftl«$n-Cl>-5^JB« 

m 2 is ct v^ii 3 ^aRsste i ict&tt e> titz z. 1 1 

[0 0 8 5] w:, mi<D£.nwizi5^-c. m$n*w 
^-r-2><taic> \}vmt>mm&mmv4 #a74 2 0 0 

(Hft*atfttS;Xh7^h#>F9 2 0) £«t7p 

fc 0 zcDmw,ffiitm6<Dmmmtfim±3 0 0 q/d-c* 

)fe821$lil%wraofe„ *bT> ^2©± 
Jl* 1 0^m©«a®8S:ff^bfco 

[0086] Aimw>-7'*m-rz*mtt-&ytmm\Bi 

ISSR^l 3*^«««2C»U Sft2 0 0°C > W3 
0 fPmn&WX-E. S C tc <fc D > §^*«H]iES^^ 

m&%l!)$iW£.mt)tttftz£z.?>, jE*KR*«l0*»fT 

[0 0 8 7] ««J6«|5»3SJftffil2-CBIl 0*ffl^TK 

Jg*«B 2©»2 ©^JR»±ttt«3teBtttS» btlX^tt 

IU ^©^©M-Btc^r-^X^^ >^*fet J;oTiP^ 
10iim©PES7-fM5fMbfeo C©PES7-f 


(14) 
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min^ffittiDibmm&'i&ttbtix^-b^mz, dc 

[0 0 8 8] ^ 1 ©±Hi3j;^2 0jEfflt*5l/-.T> & 

^©&s©£imfc£ott§E©&fll±t;:i^;* 

//m©S n-P b^&fr^&Sii^Jf SriSttfeo d© 

&s®n 2 ©g§ 2 ©^jsji 2 b&mmrz 

2©£H#J©$H$g£:n>y^>^U |«3M§I 
K±«6^Jf^bfeo C©8a@^J5T-{i, ^«R6ltS6 

*bfco 

[0 0 8 9] Jfcfc, &RWS2 i:*^J«1S3 £:©aSL6<J 

gfi*)liS2 0SMlfco ^2©±fflfliJC 
«S$*13, ^SE5ih*6*5<t^aJ7*S-5<fc-5(CU 

[0 0 9 0] M->^*1"?,^i*:§^«[l]SS^ 1 
3 £&mmm 2 5kgf/cm\ 2 0 0U 3 

0#©*^T-iE»-rsCi:tJ;i5, g^bfc S^SBT- 

[0091] mmm 6 » 111 1 2 izm? mssss^^Bg 

b£o d©[HlE&a«ttx t5!^Jl-ei2I9^ffl^T^b 
IcjtfU * ©iSH£*« 1 ©SI 2 © ± BffiiJ (C 

b>Xftt©«fiK^*^T^2» 0 M 

P)tlTOSo j&#«5tt, JB«7*iffljrr3«fc-5fc:|&W- 
&ftT:l3»K SB2£D^«JB2b±lct > «:tf e>nn^«o 
gj»B8i:b-C{i, UVflMbfflT^'JU-Hinilfcffiffl 

bfco u>xi7it ®a57c»je-rsffi«KB«sn 40 

[0 0 9 2] «gjg£0>J 7 » 111 1 3 lzm$ ti& @S&«4££ 

swtbfco zommmmts mwnmmizm^tztxD 
fcisi^©t)©-cfe^* j {sa«* s iswe)nTv^^o 

WS2. *^««s3, «*J15*jJ;Vaf*l»JhJi6 0: N 
2 bfc*fifcTJ*?K CWffl*©fflT 

$OfSS*f»4^ffibT^i)o 50 


Wn^-Q 4 6 3 4 
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[0093] mmmfoiX'&zmz 5 o/im©PES7 

-<;i/A©S 1 &l>*Sg 2 ©±®tc:, DC?^I>D>^ 
'J J¥3 0.1#m©fllfilMb=y* 

»g£{£K«Jg4£b-C0fi£bfco *bTs ffi£JWJ14 
©±C, HtSfcJ;»K «<* 0.5Mm©j@^*JBfigb 

[0 0 9 4] m 2 ©iffl©^:H(-«affl© ? 

illLfe, m©£fflfctt&«*tt2:fe<fci«tote*5 

^C<tt)J?^5/zm©a?JlSJfMbfeo ffi^Sii:::©^ 
Sfcfct. SB 1©^I12 a£fitJ5&T3o #1^ T)\/i3J 
-;i/^;V*>^rfiT*©«P«>o§t c tt), Jg^^j5>u 
m© S n - P b & 5^ 2 ffl^il 2b4Sl© 

tftS. ^JS«®2©JKj5Ki:¥ff bt, ftffi&tt 

[0 0 9 5] W,Z, Slffliffi±!:ffiIfflffl7X^§l 
iU »2ffl±BI©v^^^AU ^2©±ffl±tc 
*5Wr> *^««3*5j;VW«|»itJB6*»JBJ«atn4« 

t*J&t^©«« Cl/^h «flg * WJ b fe o * itv ma? 

©»s ^afcHfls^v^K ffl*K&l»*bTx 
S3 i:«^i4**-r.g.0«l»ih»6 4Jf$fiEbfco 
ihJB6ttJBaS7*HS-rs«t'5fc:ia!»<E>*iTV^So «tt 

«s 3 S0^a« i ffl vmmmfr htz%%\ ©£«s 

3attotv c:©il©^I13a(:i2©^II3 

[0096] ^ bx, tetrtsgffitc j; & m^mmm.^ 2 

O^JBfigb, ^JS*^2*5j;t>-^a5g5^fflSg^i:*^« 
i3^ffiPI4*MWCSiU la|g&*«*^j*£*& 0 
[0 0 9 7] ?LtiIfflA>^StSiMt)ffl© 
g^ftSHUSS^^ 13517 0 o C3^©^-ec©HI 
KSfitMbfco ls]«(c, ^gPS?i^ffiffi^i:^g|5©|g 

»nissa*5i:5g?^bfco m-s^x-vmn^mifititetj: 

fr^tzo KMl 2^^©**^a57 5SJl$*, ^2© 

3t^W«S*«lO««t:«tS»*9l»)*ff«tofco ^©^ 
[0 0 9 8] «®jt^J 8 » SBfiJ 7 tmmtz bT, 111 1 

#j©^ja*n 2 is itwfoteji 5 ©j^j«©ast s » 

t>*.s ^il«1®2©^ 1©^JS«2 att. DC7^h 
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[0099] *LT»ttffl>t>rs*-rasa*]RDfflS 
x&ttEu&x? i 3 £ 1 i o °c 3 #ra©^ft -e c © <t a 

ffl«B^i:^»©K»ISISI6«i:*Sf«5L&o 

5gi®£-fr> J82©±Hfc#ftbT;£»rSBJ»l 4CB1 
JWbfco *©JBC**»6©K»#&S#JM«ai8* : Pl 3 

fee *©»*. IE*fcB^ttD#fT&*3Cfc3W»B;* 10 

[oioo] (mm.M9 » 111 1 4 cct$*i&£hbx«& 

WfflSI?feMa$*ifcil?fg©*t-«lfig$ix, SB2 
©±E«fc*5ivCSB» 7 43 J;V»«BS±Ji 6 ^So «fc 5 

fe*©i:fflji-r5 0 

[0101] ffiH£M^a#SE;*ix;fcJ?i* 1 8 jum(D 
»3®£ffli(U C©8^©>^Bf-* + ;*^ V^&tcJ; 20 
oTJ¥£ 1 0^m©PES7^JI/A$Mlfeo ~©P 
ES7>fMii2iSlgi Sefg* s i§:(*'=>*vT^ 
§@i 5 S2©±ffii:«:ot^5„ 3gB^tt« 1 ©S6 

-C, J** 0 . 1 tfmfflafiHb^ y 

(Dmmmits &mmm2\zjs^xizmi<D&mm2 &t 
[0102] mz, m2<D3E.miz&zmm<D±mizum 

ffl^^flU SBl©iHCtt3fe**«i2i3«tV 30 

feo run ; —)\sz.)i*>mmtp-e<DmMist>-=>% 

tc J; Uft5Am©Sn-Pb^4>?,)5:mg 
JB*«»«±t:JBJ«bfco ;r©fcfcA,£Jf fcfc&JB»l&2 fc 
i3l>Ttt^2©^S»2 bJ;%5o *©*, b^Xh-T 

bfco c titer J; 9, &RWm2 is X.vm%M 5 WBf&Z 

[0103] » 1 ©2ESI±fc#Mfl§© >> 

Jf U SB2©£Bffl!J©v**£|&£U i2 0iffl±l; 40 

*3^ts «^m«3*«fcvwti»±ji6if«jg^n4« 
««*©«« cu^h <§fs§ * EPsy b & o * b -t\ mis 

3ta*i4©*sw«i»±ji6*»fiabfco *s$iM3 

fflRli: ©Steffi, *5*tWBm 4flB©*iBfc:Bu <gs 

mm 4 tit ^ s c £ tc * & o 
[oio4] 2 tmmmm 3 ^©stetffT&fc 
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«aW»«fiB2 0*^«Lfco ^bTs *2©3EiBfflafc 

*5^t, ,«a5 7t5j;w t ^*iw±a6*sa .tat, uv 

2 5#m©«|IH8*J&j8bfco 
[0105] /N->r^*1-S*#{*S^*»0g§^ 1 
3t&J»*&2i:£, 5kg/cm2©JE±)T-C> 15 
0°Ct5^{S^-r5c:J:tcJ;!5, iS#*a^bfeo & 
^»^©fflft-£*J#fttt&a»o;feo 6re<frlfc<?l£Ifc£fT& 

[0106] <ct£0!i i o » mmm i x-m i 3 sjhv vc 
^bfc©i:H«fi8©llU»»«*«^bfeo mb^»«i-c 
2 5>am©-fftMffPEEK7-f;i/A©^lS 
VSB2©ifflt, DCY^Fn>X^'^'J>^t 
J;»K J*$o.l^m©«eiWb=y^;i/**fiS«Ji 

bfeo 

[0 10 7] IB 1 SVig 2 ©Affile, W£G>*9 — >© 

:tv^>^fc<fcD*B*«*BtSI»*U mz. Stfcfcfc 

Ui^'^StJ;!). 1 >u m ©*£©«: A, 

bfco cntcj;ti, £Jl«i2, JfM$*&3, iffi#J15 

2*«fcvJH&»B3«\ ^-rn*. *w»e.«:s$6i©# 

112 a, 2 b k.\$.tvt£frt3tt.Z>Wi2(D&mmZ a, 3 b 

bfeo 

[oio8] ^ut> ffitft$&&£ <t *) m%mw^sn 2 

«3fc©IBI*«»fl«lC18«!U HB»«*5S«3t*fc« 

c©®jg^j 1 0 8 o<@©^«*s 2*8 *<Dm.m 
1 tmmz&ftmmm&m? 1 3 *#>^^ >^b^ 

bfco ^g|5T*©SiJtL-?>iiJ*stifi55:^ofeo R»K>3K 

muztitzo 

[0109] 1 1 » m&m 1 0 iza^x, §^ 

;t>7-llife!)5kgf/cm J , 150°Ci:b, JE 
*BH£ 5a-m& bfcfel^ttSJfiW 1 0 i:PI«t: bfco 
^gPT-©fiJtl^SiJ*5nttft^ofcc ^©^. BE^m*3 
IS^*fTftofci:C5, IE'8!lzmfr%l*)tfift-&Z.Z>Z.£ 

[0110] mmm 1 2 » 0 1 5 (c^^tii.ingsa« 
^ft^bfco c©[ussa«{i, mi 3*ffli>-c«s^ii 

mezmozo iz&mm 8 *«» w tvfc«^£ tsotv^ 
fiien 8 «u 3 ^^*i»±ji 6 <DB0m. 


(16) 

29 

uvm<tmoi>9>T* vn>JNNm*Bis 1 oumxm 
[oiii] &xmm®mm?i 3<D^>7immtz*) 

1 0kgf/cm 2 CDE^ttitA>7'^lig2 

tjfti^ mmmmmfe ( i 4 o°c„ 2o») 
coii2] mm.mi 2xmi 5*m^ io 

xmfiLtzb<Dtmm<Dmm.<D®ffiMm.*ftf&l,tz<, » 
£ 2 5>umffl*7'h>V7-i';i/A©^lSt>'^2©^H 

bfc„ Hfi^b^DA©«(ii£SlhfJ14$:«fi?;-rSo 
[0113)11 ©±B#tfm 2 ©^E©asi^±t, 

m 1 £Mil?L£Jfcj3SU ^bfc»ji?L©rt(|iJ©®(c»| 

mv&mmm 2 1 m 2 ©±a©*^sfii 3 i: ©ib^se 

^5&Si»ffil£^y^>^fc<fcDI&:£bfe^ i^2^m 
Jl^ffl S n - P b £t&ti> httZ> IZAstzmZ&misb o # £ 
iOMlto *bT, ^2©±fflCi5^t^«l»il:S 

;HfM&J§g£«a«8 h bT 1 0 ^mJPT-^fiebfco £JB 

«fii2{ci5VM:> iiffli«i2aii^t«$n, m 

2©£JSJS2 btttt^i^/^axT^So 30 
[0 114] CODioC bT^figbfeH]BSa«tM->r 
£#-f£§ft**®S&SK? 1 3i:£, 5kgf/cm ! 
©ff 1 5 0 °C, 3 ftm&iZtlZ 

tzo m-&&-r:<Dm&ti j pmti&f£<s m^^m^tv 
xmi?uz<mi-?>m*m s &istzo 
[0115] mmm i 4 » m 1 6 t^^tisniE&sffi 

£#/j)c,bfco C©IHSS*«tts 2^1211 5£ffl 

UTBiB^bfe*©i:lBl«©«fiE©*©-e$>-S^ mi© 

ifflfflj tc fiffisohfjftfi&tt e> tit v ^ v ^-eia>s t- s 0 

[0 1 1 6 ] ^tbW-Z 1 {im<Dmmm&Z.^yflZ&^> 40 
tm 1 ©±B£ffM£*i.feJ¥£ 3 Owmf^fflP ES7 
-r ;i/ a £jSBsa« 1 1 bT^ffl bfco -73©ffl#iyfc4& 

«b^»« i «ii^isj < j; a (c br, M0^^^i>^*^j 

&7>bTs C©g!|?S*3gB^«l©m2©±@lC«eb 
tzo m2©±HPJ©ffl^$:VX^-cav\ mi©^B<|iJ 

©^is«±{c, ^©^^->-ei/^^ bmmttmtzL 

tzo ^Lt, fM?#>os£(;:£fK S^3/imfflSn- 

p b&&frbte%&&tzm*mmm±izftmi.tz 0 w 
x hmmzvfcik'ik, T-mtemmm*vfc£Ltz 0 ztuzx 50 
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Do &mmm2tmytm5tt !i m)&£titzzi:izt£z 0 
z<Dt^s mi<D£mmizitM&Wimi%?bmmizB 

t>-«a,£ji* s . *n^*u mi*5J;tFm2©^s«2 

a, 2bl:fflSt? l , 

[0 117] fg2©£ffl{U©{Sffl-7X^£iiJU mi© 

iBitvx^siitfc. m2©±®ffl©ai^±tc, m 

fr&oT^g^©fP3fS£l&f£bfco CtUcfcD. i9r«© 
ff^©^©*^r«®i:, ^a5 7*H^-r?,J;-5tciS{t 

<btitz^m.m±.mQ tmmzntzztizteZo *b 
&mm.m 2 * j; vfti&mmmm? t mmmm 2 ^ &&r 

bfeo &^7:fcJ;t^*|«ii:Ji6£a5 <fc? 

tc> ^it^j5 hiii«©«as8*m2©±s{iij{ci§w 

[0 118] c©[llS§S«i:S^*«Il]SS^l 3fc© 

1 2 0 °cT-(Dmmmmmf&mz <t 0 o 

*fc. ^©lEtOTSSfc^^fflffi^h©^^ 
5kgf/cm J ©E*T-18 5°C, 3#P^«^-r?)^ 
fctio-af&ofco g^SBT-©iiJ#ixJi&<, RaK 

[0119] «^®^J 1 5 » HI 1 7 fcSj*fli»a&IR*f£ 
[0 12 0] 3§H.§*1& l-C&3iP2 5 0^m©PES7 

w;wA©m ist>*m2©±s(^, Dcv^hD>x^ 

^^'J>^ffiCJ;t3. Jp^ 0. l«m©IMfb7PA 
»^{SSW»4i:b-tBfi!(;b, WmtmZ 0 . 5 //m© 
fBsSJJI£Jfcfi£b£o t^3t^J7 hl^I«©^^->-Cl^^X 
h^^m lSt>'m2©^H±tTOJbfc^ y 
^icit), ff^j^5/zm©a?«Sff^bfco ^e>t, * 

^^b«S§4^*b, 77'r>ax>).f>^i: < t!)^5 
^^b^nASt>-SI»)»*l^*bfco ctitJ;^), ^« 

*«8 2, *^jsm3, mytm 5 is £vH%mffiitm 6 

V«-rtvt> »?)^IlfflMI2a,3aJ:XX*> 

t>tiz>w,2 o&mm 2 b , 3 b ^ zmmi'tzmmT-$> 
mmizft%(>mmmi%?bB)$.i>tzo *bt> 

mm3 t<Dm*mn,mzmffiL, m&m9 tmmizLx 
«a»8^is(7fc 0 

[0121] &frt>te%^>7'*ti-r2>&?6Mmm$&m 

^1 3^^-y H imMtz*) 1 0 kgf /cm 2 ©£E7JT- 
MtI2l:)fiol7, 18 5U 3 0®>m&ftLxz. 

(D&ftmM®®m? 1 3&®mm$.izm<&Ltzo *<d 
;i/^^^b«flg*^b. i4 0°Cs 2 0«^« 


f. 
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<D®&mw.zmnv. «i 2frt>c>%.*m®7zmm 
£*TiB2cD±Bfflijc{£a-rsicisi 4izmML. mm 

[0122] «Si3g0iJ 1 6» 8¥ig#J 15TH17 

TKBabfc(oi:Ri«cD«t«oiaKas«*f^«ufco srs io 

Sftlt-^liff^ 5 0/xm©PE S7-f;i/ACD^l^t>* 
§B2©£Bfcu DCv^hD>^'^'J>^SCJ; 
J¥£0. l/im©S^&Yb-s>>r;Wi*ffiKi*e4 

\s*J7, HSfflifcWJbfco ^£©gL £M«fii2 

ie«U £ix&&JKWB2i:JIU&mBS3i:<D*SM<J 

ff£i^2^m©^y^;Wf £fl£jj&U «*££ff£0.2 

v^■rn^). mfrbtzzm i<D&mm2 a, 3 ai:--^ 

;u*«kV&fr6fcS5S2©&«*2 b, 3 bfcfcStJiL 
*„ ^JS*S2©)f^i:lBlB$(C^g|5^fflffi 

[0 12 3] 7^?-^Ai()>?iS5n>74lit 
mm^m^ 1 3 4^->/ h* HBSfcO l Okgf/cm 
■Off 2 18 5°C, 3 0#H 

««rUTC©g3tej|Sfia»3lS^l 3 SIIIBa&Kfc:«-&L 

feo *©«> &ytmm\B\mm? 1 3±#*«-5ti:t>t: 

®i&a^fcS#IIMlEl»J*?l 3 i: S«fc -5 k: 
^yai^^jRJKWMhWjBfta^U 14 0°C, 2 0& 
BBfii^x «flfi*«Mb*^ BMbttMfcJilOSJ&jSbfco 
£?>£s &i^M>;rfcbT©tt^£ji£W-rSiM&II]BS 40 
2 kgf /cm 2 ©JE**An^ 1 8 0 0 C{Z3 0 

[0124] 17)818 1 5% bfeBKIMi* 

Mf^bfc, c©[oiesa«(i. aHCwifctffltia 

©«/#©•£>©-£-& -So 
[0125] *»fls*- h 'J •> AitiSffit®?* U t> A©?M^ 
7KSM&9 O-CtffiTt,, ff£ 1 8>um©fH«*ClO«* 
*t 2 0 U C©ttfB©WB*J»!ft»Jaab 50 
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fco C©JB?g±£, i&ii!bfePES£J? btBb*$©Ty 
^*^)|?2 0^mf»UU PES7-r;i/Ai:*HS 
i:oSt«»*«lriibfco PES7^;uAtt2W»tSl* 
flt/SU af®{i^**l©^2©iH(3HHS$^T^ 

[0126] «f«ft;©P ES7-r ;i/ABfrat)%jB 1 © 
£BK, DCv^hnvx/^-^ati!), J¥£ 3 n 
m©^>.y!r;i/Jl (fiSIW4) 0. 5/zm©gi0i$ 

Mfc**«J&Sbfco c©M*KBu ^«meS2lci50 

[0127] $g 2 CD£B£fe«Mfg®£BI=fiMi 

ffl© * ^^ji u ff§ i ©±BfflTtt««K±tcBrJe 
©;^->tuy^ h^Sg^^bfeo 
;i/*>^tfT-©«S¥toog{c«t ff^^5/Um©S 

d©{^^«tt^JSm«l2{c:*5^-rtt^2©^JRg2 b 

[0128] m i ©£B±i.:{£»ffl© ?x * *m 

gU I2ffliHifflYX^^iifeo *2©3eB{I'J 
f£*JU SBfgfc^v^-^U *©^ 

lt, mm&m3 zmnm±m 6 &nmL 

tzo mmmm 3 a ^^mm±m 6 it, zammizmsk 
ttffla**>6«t*es«jB4/«Bj«*nT^s. mi© 

*«3i:**SW<jfc:Sfr&bfco £*>l^ Sg2©£BWc 
S8©WI3i:lRl«IC «!»7»V#«l»itJi6* 
W.o£o\,z s SII8SMbfco 

[0129] swj 9 tmmz&ftmmmffim? 1 3 * 

^rgB-e©Syti-^fiJ* 5 ntt^ < > iE«(c:»*8i t) * 5 ff * A 

[0130] «t*3g0ij 1 8 » m 1 9 {c^^n^[l]gS*« 
Sffrj&bfco ^©[USSaffitt, HI 1 8{C^;$n^t)©i: 
|p]«©*)©f*i.A s > 3 st>*^«;i»±« 6 ©* 

B«iJ©ffiS*r« LT Mfe©$gi»tt^HiS nx 

[0131] — j3<Dm(Dfrizm%ito9Bm&M£titzm£ 

T-jyymz&^xmis 1 5^m©PE smzmmv 
tzo PEsmitmmmRnzmMLs m&itmwmn 
©^©iBfiijfcKB^tvtt^ciiK&So mwmfo 

l©mi©±B±ic, DCvnhD>^'^St<t 
t)> m$ 0. 0 (teS*fS4) 

* 0 . 5 vme>mm*£*m#.j&m\stzo 

[0 13 2] mz, m2©±BtcfeS^?g©^:B(c«S 
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gSB#©l^* h£P&*bfco 7)lijy—)V^)V^^m 
®rpX-<DmMtb-oglz£t), m£1®3 umOS n-Pb 

J;t>'^»BI*l^*bfeo £ftfc:<fc»K IB1©±H±C, 

^«*«b 2 x sa&ji 5 a &xmmmmw=?- imms n 

fcChlc&So *H«tB2*J:V*3fcJB5k:J:oT, IS 
gP7*»iffl^$iiTV%i)o 10 
[0 13 3] iiffliffl±i:«iffl®TX^5« 
Jib, »2©±Hfl!l©v^^S»*Ufco S62©±fflflll 

«s 3 fcajtett** b&gp 7 *w£-r saf«w±ji 6 ^ 

JfcriSb&o cct\ *^J«S 3 43 <fc tf^*l»±Jl 6 tt\ 

* ©awasR i « os^is t: a: juste «> • * & * 5 ffisst 

■ 4*»»«**u «ffi*iBflBk:H:«ie<Z)tt«tt«lliJB 1 20 

II8i:btJI^2 0/im-CMbto 
[0134] «jg#J 1 kHatRfcSifcSUiiaBBR? 1 3 i: 

gR-ecjSin^jajtfntiJ&fro&o sfcs Jjs*§i4©tis<fr 30 

[0135] «8WJ 1 9» 112 0 Jc^£*i -SUISSE 

*s© •&©-?&£#, i2®£if®isis^ii:§ii8 

[0 13 6] mmWf$LlX-%>2>W-Z 5 0/zmfflPE S7 
^l/A©S lSU c §l2©£(ats DCYniD>X^ 

e*fis*tji4 h iT&jAu wmxmz o . 5 >um© 40 

1U SB 1 ©£BBffll©«»«±fcs ^««fli2i:ji^g 

— >t?us^ ^ h»ai*^*bfco ^b-Cs r**;— ^ 
^;i/7*>»JS4J-c«Bto-QSSfr&i\ SBl©£ffl<l 
CJS* 5Am©Sn-Pb^*^&£{^fi/i£7fc/jK 
bfeo b^xhSim ^S^^jSJiI*l^*bfeo c 

J&sJteftfcc SB2©±®<!©x'X*£|&* 

u SBi©£fflfc:«Mffl©v**sstJB;sc-e\ iici 50 
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«IW±Ji6*^fil5bfco ^«««B2*5<tt>-««J««B3 
^fft*), PA^&StS 1©^JBJ12 a, 3 akfcfc 

A/*:* e> a ass 2 <D&mm 2b,3bt 
[0137] m^mm^2 oimm^tuvLm^um 

oT, ^JS«ffi2*j<tV^SI5g?iKfflSig^k^«fii3i: 
©IBI*«»«lcSE«bfco *©8L *2©±®fc:43^ 

iolc, UVBBYbS^u^^^^ UJi'JMNKfeJVd 1 5 

[ 0 1 3 8 ] SB 1 ©£EWc430-<:, 
Hk^J»«1S2©JlIH(^ i/Un- >T^ 'J l^-h*>e> 

b^stta^TjfcsaRogjfeaHKHB*^ 1 3 &^*x 

*fti?r5£©&««B 2 ±fc«N\ ^©^^yiiftfe 
<3 0.5kgf/cm 2 ©E*Tf 1 5 0°Ct:: 5£f^{£ 
SitiMWaKBlS^ 1 3 k&JK*« 2 kOjfr&Sfrfc 

i:IK«;[SlSSS«±©M*>ri:*ffiS{cJf bM^** 5 ^ 1 
9 0°Cl:3 0Wodi:t:J;ot x -itif.SEf L 

fc 0 ^tv-e'tL©^a5T-©sijti j f'iij* s n{*^* i ofeo it 
mi 2fr<o(D%,*mffi7&mm£ j £. jb 2 ©£Bc**iqi 

bTf£»f.SJSf£l 4tcM*fbfco *bT*©Jlill 4 

*^©s*f*^s*^ti]BS*^ 1 3T-^mb, jte^w 

^aHJ^Str^SSg^StO&fT^ofeo ^©^m, IE 

[0139] iwmm2 o» iizmztiz^mz 

£ft-5<&©T-&oT\ !81©3IJte^Jlc^bfet)©i:|sI« 

©*©t*s 0 fe*ib. &mmm2tfimwms.iMfre> 

% 1 o&mm 2 a, §2 (D&mm 2 b 

mmx-to*), Tilsit *«^sffi3©Bj5K^nsgp{£ 

^c:ttl§(^?>^^TV^*l^o $?>l-> Sffi^Jf 5tt, IB 2©^ 
««2b±©%^«StilSS^l 6*»»«$n4»»© 

[0140] ff^ 5 0 ^m©^'J TO U— h7-fJI/A* 
e>«C-&3§B^a« lfflg l#tt*!B2©±BK, DC?^ 

^bfco ^S«fii2isJ;y t *ltl*fiB3©^* s ^fig$n.5 
J;-5(c, IBlSt>-IB2©±H±{c3f^©^^->T-P>' 
X h£0JfiiiJbfeo ^b"C> i»teot!aDf^U5^ 
m©g|*$:P®CBfigb, $?>(Cs 7i/-WM> 
KifftOSlSfcolCJ;^ 5//m©Sn-Pb 
^fefr&ftStt^JiSJ&fiRbfco 
?PSft«il*lilt4l»*bfco ciltiD, ^S«ffi2 43j; 

frfcfc-BSS 1©^JSJ12 a, 3 ai:{i^fc:>!) i ?>^i.lB2 

©#«e 2 b , 3 b k b tzmmx & s 0 


r 
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[0141] m^x, m.&ntwfeirz&oizm&wm 
n^tsmmzm i ©±B±{cffugij u m^mu&omye 

[0142] ft.K.m.mm'&m? 1 6 1 lx l e d 

&Jg«lB2 fc^6kgf /cm 2 ?iS©ffffi^T- 1 4 0 

•CC4#lffl#f*U P5#ft»^$*fco &&mzmt*n 
KrracfcfcflliKbfco 

[0143] (m&m 2 1 » ei 2 2 izmtmmmw.ztt 

&V$ 2 O&JRJI 2 a, 2 b£<fc 
[0144] Sjg^J 1 fcH«©¥*-T?@IRa«&ffr*L 
Hi:^«fl;1l2CDJllH(C, >>ij3- 'J b— 

6*tn-tnmjeo*««ffi2±K:«*, ikgf/c 

m 2 ©JE^JT-e 1 5 0°Ctc5«-K«t.> 

^ 1 6fc^««S2i:©»^*fT*-5ki:*fc»JIB*« 30 

PI«©«te«flsC .fc^Tx SB 1 ©£ffl<9J©^SP&liffliS 

i 5t:Wb»)tensfiatt3R^i e*»e>3te*flsitu #7° 
•tzztzmfrtbtzo 

[0 14 5] «®iSi0"J2 2» i2 3C^£*15EE8«« 
*ffts8Lfco ^©0eSS«tt, H12 2(C^^fL?,^^ix 

JB2©±Bfl!lfc: % gfI9^LT^7X77^f 

mt[stz*><Dx$>Zo mmm9 tvxit, uvrntMr 

eibjr^ 1 6 i: u-Cs mm.(Dmmif&m<D led 
u m^h 1 5 \zn hx%9tmm&m* i6*^m 
jHWbfctc^ ft^mmmmst LxiEmzwm 
■tzz.tzmm.vtzo 50 
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[0146] mm.m2 3» 02 41=5*3*1.5 hubs* 

£#/jgbfco C©Eg&»«ttl2] 1 3C^£ftfcfc©i:|f>l 
llS&jfi^l 6#ftl£S;*ft3j£i:, flf«l«JtJi6*«fc?HB 

S3 7 §aa ct a izm 2 ©£®±tc«®/i 8 at 

[0147] JP£ 5 OjUmCD^'JT'J b — f>7-f ;i/A#> 

>y^;i/S (fasw»4) *j«fcvj|c$o.5//m©jH?m)i 

^JF^bfco m 1 SVf 2 E±t^OM^->t 
U^XhSBJSyu «#P»o§t:j;t)/p^iKj5>tzm©^ 

Ptoo^ldJ; !3 N ff^5Atm©Sn-Pb^A^^:S 

m?&Bm£titzz.tiztez 0 &mmm 2 ru Mfomm 

3(i, ^6%l>il^IA2 a, 3 ai:ttA.e<P?> 
* 5 SB 2 ©£Jg/i 2 b , 3 b i: &flMB b fcWdTC & 5 „ 
*bT> JS6i»«iSfcJ;l>, £««®2;&r>*^gpg^ffl 

3 fc©«»fltjfcSttfcf^**fco 3«?> 
t, ^SB5ih^6srJ c ^g|5 7Saa«tac, $g2©aES 
±tc> uv«fcS$i/*>7'*y;i/*»Jll*e>«tSJ»£ 
1 0//mffifiIl 8 &mitzo 

[0148] &ytmm®&m : ? 1 6 1 bt l e d ($g# 

y-f*-H) *W*ffifl!U ^©LED*^ ffi^rh 
4Iii2tS2kgf/cm ! IScDjfEAfl 6 0 
°Cfc:3#IH#J#U Pi#*«-&S*fco »^gSt:*J*»n 

^mniztztp-otzo m^x, 9\.mmmm^tmmm^ 
m&<Dmmm^>7£&&&z-&tzo vatecommmmz 

\i, ®m(ftRvm%wjimmmmvt&fa±i'tzz.tzm 

lib fee *^S;rU>^<0^y HiibTiEStc 

[0 14 9] «3i^J2 4» HI8(A),(B)t^^n?.^ 
3©I^JfiWI©7\5^^fflliIKS«<£^bfeo ff^ 5 0 
mffl* ij 7 'J 1/ - h 1 t btfflffl U mi 

RVm2(D^mz, DC v^* hnv^ty^iCt 

^^fflig^ 3 0 i:«^j«fii3 fc©«Sl(»«l«*«fTa: 

[0 15 0] MlM^ ^g|J7 4(i$A,-ei^{|iJ{C> ^iX^ 
^#H«^2, *«)*fii3, ^«l»±ji6St>-M-gPSi^ 

?L©WffliJ©iatc> lR*P«)o^{cJ;f3^»&ff^^0. 


f 
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—)lZ)U-fc>m®r$>-e<D%LMlsb DSn-P 
^;V&l>*II»BI£Psfc*b;fco J£l±©«k-3£UT\ fzJSI! 

&2>&mnm2-cM%.ztix\,^?>o &2(D£.mmxi£m 

*2©£ffltt©e{S£iB;fc«-5J;-5fc, uvflMbSSi' 
*>7*yu-h*»IIBfr&*S««Ji8*m Ojtzm 10 

[0151] wmmm led ft«ft«MiHiJBHK? i 6 

f«©^ItI2±CEIU ^2 kef /cm 2 ©JE 

5 o -ct; 5 »ib«j* u Pi#ss^;**fco «£• 

?30 £BIMStt^©£ffifflW?££SijgL-fe. «*l 

B^f KfcbTjEffKfMBrT iitS*»ft&. 20 
[0 15 2] «fijg0<J2 5» El 2 5fcSj*3*l4ls]IM£« 
SffrSL&o £©EI»*«Bu *ffi#J2 3T*EI2 4£ffl 
i^SiWUfc©i:BI«-c*S#, mioifflfl'JlcisVNT 

T:&3JP£ 5 0 / um©PES7-fMffiflWf2ffl 

£0. l/zm©He^b->v!r;i/S*iSS*irS4i:LT 

[0 15 3] 1 2 ffliffilCililCSIfflffl^Xi' 
4*SU *l©±HtttBr«©^-><Dl/y^Hf 30 
ttftBUULfcfe «»«>o SC«t 5 //m©«JB 

8?too££ff&<,\ ff£ 5 /zm©S n-P b-^fcA>6«e 

^> o 

[0 1 5 4] m^X, sg2©£ffi(giJ©vx^£|&*U 

ct »> o mmmm 3 fcwii»jtji 6 b£ 0 

2 43«fctfJM&tt«3fcJu VM**!*, »«58l©^ 
mm 2 a, 3 ai:ttAy^*>^*?>S|2©^jaiI2 b, 3 b 

S«*li2 0%T**ofe 0 
[0 15 5] SH«jg«CJ:-3T, ftmS2SJ: 

WSSifflSS?h*8tffi3 fc4>H««*lfl<Jfc:ltttb 
feo *©», ^2ffl±ffi(c:*i>T, ^«&5±ii 6 »V» 50 
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gB7£«5J;5lc> UVBMbffl>>l/*>T^U**«» 
£JP£ 1 5jizm-CM»T««*8*iBj*b;fco 

[0156] ^>y*Gtzwmmm<D-LEDm?* 
ftftnkmmt&m? 1 6 1 u-cat^ c©*#*«ihik* 

i: * e ^JSSH 2WLT150 °CT- 5 ^EBJfjE U 
ftjfefltfflgHBJR-? 1 6 £#«*«8 2 

©BM£®{b («<bttfl|g«l 0) ^-frfco »i^Tx * 

bfeo »6»-c©iijti*ii*«nttft*>-Dfco 

[0 15 7] <«jg0!|2 6» 1212 6 fc^*tl*ia»»R 

^Mbfcc c©m^a*5tt> 0 i 5(c^$ns®ss* 

*i:ls]«l©*> ©-£•&?>#, ^2©±fflffiltd3^t, 

ES±ji©« t) c«sue«tt©«-*Kp ?> & & 

[0 15 8] awlfeRl-e**flt* 5 0tfm»PES7 
^;i/A©f 1MI2©±B^ DC7^hD>^ 
^'JV^ffiCJ;^ ff£ 0 . 1 >u mffllfeift- v V 
;H4fiM14}:LTff^t, Itt-CS$0.5Atm 

©«*Bt*B«bfc«, m 2 (D3imw<Dmmm±tz&mm 
wxtzmmis, ii©iBci±f^^->ffli/ 

5?* hWBBSBUMLfcSU *«?i6oS(c:J;!3ff^^5^ 
«4>-£S8?#>o;S£fT;fei,\ Jp£ 5 >um©S n-P b-£ 

* > y t <t <5 - >> t )vm h mum * r*£ b 

[0 15 9] m^X. &2©±H«l©v:***H**U 

fW/E©^* — >©b^* h«ffli£HUBiJU ®8¥#>o£{C 
ctots f ^ 5 ^mClIfcf ^ 5 /im©S n-P 

S&fHb- s> ^r;i/^?>-ffl^i8I?:l^* bT, *l5fl;«8 3 * 
flMbfco #«*«8 2i3J;i5*^*1l3i±, ^1*n*, 
^H%Sll©#I§2a, 3ahlU»e.S;5» 
2 ©£« « 2 b , 3 b t It mm b fefitJ* £ ^ o T V ^ -5 . 
[0 16 0] ffittiSitiot, #SS@2*5<k 

WSPSi^ffl«^i:*^J««i3 i:©^4«^tc^flb 
feo «e8H*4S^tr*ft«fbt£«ll&*» SB2©ifflC*v^ 

mvut'>7*v)vmffim*mt< 1 5//mT-ia(tT«a 

[0161] HSM l tPI«C It, £©@J»*Ki:^ 
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ci:fc:«fc!5Sg£bfci!**£»;J:»K IW^^-fX^ 
£bfefe#>T-&.5i;#;Le>tL6 0 .r©.r m:» 

<D3LWm £ fiHBI«±Ji Rtt S c fc #*»"C * S £ i: 
43*4. 10 
[0 16 2] «iSBI#iJ2 7» MS 5 0/zmCDPE S7-f 

m fcj?* 0 . 5 juraoffi&m&jgftj&jfti, 

Bi^TOJufc^ mmtbr>giz&^xmt< 5 /um<Dffim 

SMLfe. *0^> 2 4 0°C©Ji/^£*{c§«L-r(;i: 

IK^SPE S7^;>A*sjKliLfeo C©fc«>> (DBS 
^fcbT{gfflbf#Sfc©fcMfc/&£ftfc*»ofco ;r©C 20 

[0163] «*!ift0>J 28»I27 ®IS»«^ 

[0 16 4] JP£5 O/um0PES7-fMfrf,5:i,I 
BIlSlOllCDiSt, DC?^^ hD>X^7^S 30 
fc«fc»K JP£0. l/zmfflUfiK-fb-f ^r;VjS (ffiRW 

i4) trnz 0 . 5 jum<Dmnm*m®.Mf$.i,tzo & 
c, ^i©±ffl£*fu jW/t©^*— >-r-i^>*;* h^r > 

^SftlBflU -£©^ ®fl¥«>ogfc:J;»)JPi* 5/zm©iE 
l^MU f$5//mfflSn-Pb^fr?>%m 
Jfjg&ffiJfiKLfco Ji^^V^tCtO^ 

JSJI 2 b £«Uf £ *fc«jS©^M«® 2 ftfc 3 

i;£&.g>o ddT-Jiu =gg&7 (Otfl'Jt, iH#0.9mm 40 
-C<&-S&S«ffi2£ 1 5 0 2(sJBfigbfco 
[0 16 5] fttc, *-#>^?y**fr?*£rfcf»«rt; 

a «fli© iB^* * ^ * u - > bjm £ «fc o r » i r vm 2 

6 *3B*bfeo i&^B 5 itm 1 ©*a«lt:*V^-C3BS5 7 
«©5±«6{i, S6 2©£Hffl!|-CJS»7*iBjrr*.fc"5fc: 

±S6svsgB7*a-5«taf-> uvmitm^]y^>7 

? ■JJHRttHB*** 1 5 Atmt?»H-C#H«8*JgricU 50 
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[0 16 6] Z(D&o\Z\sX<&f&Z*ktzM&W&t>'t> 

7*m?z>&itm®.wm=?- 1 3fc*g^tfe^ 1 

9 5°C, 3 0©ffi5feftt, #^S*fiS2 hiE«)(H]KS« 

(D&mM,m^>7-£<Dm<&*-mLT?Tte-DtztK me? 

feo *©*§*> 1 5 0 #©£««!©* H «u BttSlB 

S^©&i^#fT&fc>*iT^&^*©#;fctK 9fc»%>? 

[0 16 7] 

o*»««*as«^x s*ai&«ttaisfc 

®^*M'>bT{3M<4#lR]±-f JfefRlHlft* 

? * c ©mss*«©*®(ciait bT ussf s ^ i: a* *rtg 

[0 16 8] ^l©^«Si5iI>*^l©^«il± 
tvfem 2 ®^«« i: -Slgjgtttc: <fc -=> t« 
S&fftjAU m2©^«Jl*^©±(r'Sagl5SSfe{im 

tmbme** tzizmmmasmte «t a cMt^c t k 
[oi6 9] mmmm^m^mzmm^ntz^mmm 

^gP^ffl«^^©^* s SPt>S©T% g^BSfcjbnfcS 
5o SB2CD*iiiffl!lt:««IWJtJBS»»*ci:C«fc»), JS 

t: t mn-e; a «t a tam-sr- $> -=> x * seit ^ n 

[onoiii <D3imRw/<£tz\zMmm 2 ©±a± 
izjB^xf&mzm-tz&siz b-r, ^©^gp^ii^b^ 

oaffl»«t:*v\TCCDSBSUl^<D««*ifc3&«ajlb!B: 
v^cfc^(c:•r5fe&!)©3i^fe»^aS:^^4>Ii:^c < t tK ?sa5^ 
©^S'fe^ffiAMSrffiM-r^CiiAJprtg^^oTs cfct) 
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